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FOREWORD 


This  directory  was  prepared  by  Chemical  and  Metallurgical  Research,  Inc., 
Chattanooga,  Tennessee,  under  U.  S.  Air  Force  Contract  Ho.  AF  33(615)-3430, 

The  Ohio  State  University  Research  Foundation  Project  Ho.  2165,  Request  Ho. 

ML- 39.  This  Contract  was  initiated  under  Project  Ho.  7381,  "Materials 
Application,”  Task  Ho.  738102,  "Materials  and  Process  Evaluation."  The  work 
was  administered  under  the  direction  of  the  Materials  Engineering  Branch, 
Materials  Applications  Division,  Air  Force  Materials  Laboratory,  Research  and 
Technology  Division,  Air  Force  Systems  Command,  Wright-Patterson  Air  Force 
Base,  Ohio,  with  Mr.  C.  A.  Pratt  (MAAE)  as  Project  Engineer. 

The  work  in  preparing  this  directory  covered  the  period  September  1966 
through  February  1967.  The  manuscript  was  released  by  the  authors  in  March 
1967  for  publication  as  a  technical  report. 

The  authors  especially  wish  to  acknowledge  the  contributions  and  coopera¬ 
tion  of  the  19  suppliers  of  graphite  products  who  are  listed  in  this  directory. 

This  technical  report  has  been  reviewed  and  ic  approved. 

ALBERT  0 LEV ITCH ,  Chief 
Materials  Engineering  Branch 
Materials  Applications  Division 
Air  Force  Materials  Laboratory 


ABSTRACT 


This  directory  was  prepared  for  the  purpose  of  assisting 
development ,  application,  and  design  engineers  in  the  rapid  identi¬ 
fication  of  graphite  materials  and  sources  of  supply.  This  is  a 
revision  and  updating  of  the  first  directory  published  in  1963  and 
it  is  expected  that  continuing  revision,  supplements,  or  new  editions 
will  be  needed. 

A  total  of  26 2  graphite  products,  available  from  19  suppliers, 
are  characterized  by  type,  manufacturing  methods,  analyses,  and 
properties.  For  each  of  these  products,  supplier's  availability 
on  grades,  sizes  and  shapes,  price,  rate  or  capacity  of  production, 
and  delivery  times  are  shown.  An  indexing  system  allows  for  the 
convenient  finding  of  information  on  suppliers,  sizes  and  shapes, 
unique  characteristics,  compositions,  and  properties. 

This  abstract  is  subject  to  special  export  controls  and  each 
transmittal  to  foreign  governments  or  foreign  nationals  may  be  made 
only  with  prior  approval  of  MAAB,  Air  Force  Materials  Laboratory. 
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DIRECTORY  OF  GRAPHITE  AVAILABILITY 


INTRODUCTION 


In  September,  1963,  the  first  ’’Directory  of  Graphite  Availa¬ 
bility,  "  ASD-TDR-63-853,  was  published.  The  first  revision  brings 
data  and  information  up  to  date  for  the  purpose  of  satisfying  a  continuing 
need  of  development,  application,  and  design  engineers  for  rapid  identi¬ 
fication  of  graphite  materials  and  sources  of  supply. 

This  new  edition  includes  further  information  with  regard  to  new 
commercially  available  products.  It  should  be  noted,  however,  that  the 
new  product  numbers  do  not  correspond  to  those  of  the  old  directory  unless 
by  coincidence.  The  method  of  collecting  and  treating  the  necessary  infor¬ 
mation  was  generally  the  same  as  before. 

The  directory  presented  herein  is  not  intended  to  replace  the  tech¬ 
nical  handbooks  and  literature  currently  available  from  manufacturers. 

On  the  other  hand,  ito  intent  is  to  assemble  in  one  place  a  list  of  all  graph¬ 
ite  products  commercially  available,  together  with  approximate  property 
values.  Finally,  the  information  collected  is  presented  in  such  a  manner 
that  it  would  allow  easy  updating  and  constant  surveillance. 

Since  the  first  edition  of  the  directory,  it  was  found  that  the  range 
of  values  for  the  property  data  is  too  broad.  This  has  been  solved  by 
using  average  valuer*  where  they  are  available.  Also,  it  was  found  that 
(because  of  wide  range  of  testing  methods)  the  data  presented  had  little 
meaning  tinless  a  test  method  is  indicated  for  each  property.  Therefore, 
the  product  sheets  show  (where  available)  how  the  data  were  obtained. 

An  innovation  in  this  edition  is  the  inclusion  of  thirty -four  figures 
(graphs),  which  illustrate  high  temperature  properties  to  about  5000 *F 
for  specific  graphite  products.  These  figures  are  supplemental  to  the 
characterization  sheet  for  the  corresponding  graphite  product  number. 
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SUMMARY  OF  TRENDS 


Significant  advancements  ha  ve  been  made  with  respect  to 
commercial  availability  and  technology  for  graphite  products  since  1963, 
when  the  first  edition  of  the  directory  was  prepared.  This  directory 
identifies  262  commercially  available  graphite  products,  which  is  about 
30%  more  products  than  shown  in  the  1963  edition.  Furthermore,  the 
data  sheets  in  the  directory  were  recast  to  properly  reflect  advancement 
in  new  technology  and  make  them  more  useful  to  the  Air  Force  require¬ 
ments. 


Specific  trends  in  availability  for  each  class  of  graphite  products 
are  shown  in  Figure  1.  As  can  be  expected,  the  largest  increase  in  avail¬ 
ability  was  experienced  by  the  more  conventional  and  the  higher  tonnage 
classes  which  are  the  bulk  graphites,  molded  and  extruded.  The  only 
other  large  volume  class,  composites,  experienced  virtually  no  change. 

The  specialty  smaller  quantity  graphite  products,  namely  hot 
worked,  pyrolytic,  fibrous,  flexible,  alloyed,  and  foamed  remain  relatively 
small  in  quantity.  However,  the  fibrous  and  flexible  classes  are  finding 
new  applications  and  appear  potentially  highly  attractive  for  military  needs. 
The  other  specialty  classes,  such  as  pyrolytic,  have  gained  more  accept¬ 
ance  through  familiarity ;  but  more  time  will  be  required  before  they  can 
be  considered  as  conventional  off-the-shelf  items  for  military  systems 
design  engineers. 
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GRAPHITE  PRODUCTS 


The  following  pages  document  262  graphite  products  in  accor- 
tfance  with  characterization  and  suppliers'  availability.  These  constitute 
the  body  of  the  directory  and  for  convenience  in  rapidly  finding  specific 
information,  five  indexes  follow  the  body  of  the  directory. 

The  information  shown  in  the  directory  was  obtained  from  19 
suppliers  who  cooperated  in  this  compilation.  Table  1,  titled  Inventory 
of  Contributions,  is  a  record  of  suppliers'  contributions,  broken  down 
into  20  classes  and  subclasses  of  graphite  product  types.  By  inspection 
of  this  table,  the  number  of  classes,  as  well  as  the  number  of  products 
contributed  by  each  supplier,  are  easily  seen.  The  totals  shown  in  this 
table  are  different  from  the  totals  in  the  directory  because  of  the  match¬ 
ing  and  consolidation  of  similar  products. 

Each  page  of  the  directory  is  a  reproduction  of  the  5  x  8"  cards 
which  were  prepared  and  processed  for  the  preparation  of  the  directory. 

In  order  to  provide  for  ample  space  in  preparing  these  cards,  it  was 
necessary  to  use  abbreviations  and  symbols  rather  extensively.  Although 
most  of  these  abbreviations  are  self-explanatory,  Table  2  delineates  the 
meanings  of  abbreviations  and  symbols  employed. 

Graphite  products  in  the  directory  are  categorised  into  one  of  nine 
classes  and  shown  in  the  order  of  molded,  extruded,  hot  worked,  pyrolytic, 
fibrous,  flexibile,  composites,  alloyed,  and  foamed. 

Because  of  the  wide  range  of  values  obtained  for  an  individual 
property  through  different  testing  techniques,  each  product  has  a  column 
showing  the  test  method  (where  it  is  reported)  used  for  that  particular 
property.  Table  3  shows  the  methods  or  references  to  the  methods  which 
have  been  used  to  determine  most  of  the  property  information  in  this 
directory. 

The  intent  of  each  graphite  product  page  is  to  completely  describe 
availability  of  the  graphite  product  as  characterized  by  the  many  entries 
shown.  From  this  it  is  expected  that  a  potential  user  will  be  able  to  con¬ 
tact  a  supplier  of  his  choice  for  further  detailed  information  and  procurement. 
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TABLE  2 


ABBREVIATIONS  AND  SYMBOLS 


Abbreviation 
or  Symbol 


,  j  t  t  < 

Meaning 


av. 


Average 


blk. 


Block 

i 


Cap. 

cyl 

C.  Str. 
C.  Exp. 


Capacity 

Cylinder 

Compressive  strength 
Coefficient  of  thermal  expansion 


t 


I 


Del. 

5 

1  1 

Flex.  Str. 

H.  T. 


!g 


Delivery 

Flexural  strength 
High  temperature 
Long 
Thousand 


Osdd. 

r  * 

pipe 

pit 

I  i  I  ♦ 

i 

Std.  Dev. 

S.  Res. 

juJL.  •  L  » -  ^  . 

thk 

T.  Str. 

Therm.  Cond. 


Oxidation 

Pipe  and  tube  (1  to  3  ratio) 
Plate 

\  . 

Standard  deviation 
Specific  resistance 

Thick 

Tensile  strength 
Thermal  conductivity 


> 

4 


T.  Mod. 

1  *  1  a  1 1 


! 

k 


Young's  modulus 
Greater  than 

S  y*  J  .  . 

Less  than 


TABLE  3 


TEST  METHODS 

Property 

Units 

Method 

>  .  ’ 

Reference 

Young’s  Modulus 

psi 

Sonic 

Stress -Strain 

ASTM-D- 790-61 

Tensile  Strength 

psi 

Stress -Strain 
(Dog  Bone) 
Stress-Strain 
(cyl  1/4"  dia) 

Gage  dimension 

ASTM-C- 190-59 

WADD-TR-61-72 
Vol.  XXXV 

Compressive  Strength 

psi 

*  »5  *  .  . 

Cubic  Compression 

ASTM-C- 109-545 

ASTM-D-695 

ASTM-C-39-56T 

Flexural  Strength 

psi 

4  Point  loading^) 
Single  Point 

ASTM-C- 78-59 
NEMA 

Density 

g/cc 

Wt /Volume 

ASTM-C- 134-41 
NEMA  Standards 

Coefficient  of 

1/*C 

Expansion 

Thermal  Expansion 

Measurement 
Expansion  bar 
5/16"x5/8"x6" 

ASTM-B-95-39 

WADD-TR-61-72 
Vol.  XXVI 

£  t 

Thermal  Conductivity 

2 

cal-cm/sec  cm  *K  Calculated  from 

Electrical  Conduc¬ 
tivity  — 

(cyl  1  - 1/2"  dia x6M lg)  WADD-6 1-72  Vol. 
Value  at  1300 *F  Guarded  Hot  Plat< 

Specific  Resistance 

ohm- cm 

'  Volt/amps 

Kelvin  Bridge 
Voltage  Drop  on  bar 

NEMA  Standards 
NEMA  Standards 

~  - - 

— — -■ - 

l-l/4"xl-l/4"x7" 

WADD-TR-61-72 
Vol.  XXVI 

'•’)  /fetU  r  f  G  -  '* 

cu-S* 

Hardness 

VMM 

Indentation 

Scleroscope 

--- 

(1)  4  Point  Loading  is  the  actual  loading  for  the  Third  Point  Method 

(2)  Single  Point  Loading  is  conventional  terminology  for  3  Point  Loading 

» 
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Molded  Graphite  Product!  (No*.  1  through  85 


In  the  molded  elate,  85  graphite  products  are  shown.  This  is 
one  of  the  most  popular  classes  (together  with  extruded  and  composites). 
Graphite  products  in  some  of  the  other  classes,  such  as  composites  and 
alloyed  graphites,  might  well  be  included  in  the  molded  class  because 
many  of  them  are  indeed  characterised  by  this  manufacturing  method; 
however,  for  the  sake  of  avoiding  repetition,  they  are  not  shown  in  the 
molded  class. 

The  classification  of  “molded"  was  selected,  not  because  of  the 
unique  manufacturing  method,  but  because  this  manufacturing  method  im¬ 
parts  unique  characterisation  to  graphite  products.  For  example,  aniso¬ 
tropy  or  orientation  properties  are  greatly  influenced  by  forming  methods, 
including  molding.  When  coke  is  crushed  or  milled,  the  individual  particles 
tend  to  have  one  dimension  larger  than  the  other  and,  in  forming,  the  long 
axes  of  the  particles  tend  to  take  a  preferred  orientation,  and  the  final  graph 
ite  product  retains  the  same  pattern  of  grain  orientation  as  well  as  grain 
sise.  In  the  case  of  the  molded  class,  orientation  is  perpendicular  to  the 
direction  of  molding. 

Grain  sise  has  a  profound  effect  on  the  properties  of  molded  graph¬ 
ite  and  this  is  why  die  molded  class  is  subdivided  into  two  subclasses*  in 
accordance  with  maximum  grain  sise.  In  general,  the  medium-grain 
stock  is  more  uniform  in  all  directions  (less  anisotropic)  than  the  fine- 
grain  stock,  and  the  molded  class  exhibits  less  anisotropic  properties 
than  any  other  class. 

From  the  point  of  view  of  familiarity  and  long  experience,  the  mold¬ 
ed  class  is  outstanding,  {historically,  this  is  the  oldest  class  of  graphite 
products  produced  and  the  leading  suppliers  manufacture  larger  quantities 
of  this  class  than  any  other.  In  the  past,  most  of  the  applications  have 
been  in  the  broad  field  of  metallurgy;  however,  every  opportunity  should 
be  taken  for  applications  in  military  usage  because  of  the  very  high  degree 
of  manufacturing  capability  and  depth  of  familiarity. 


♦Fine  grain  -  0.015"  max  (Nos.  1-76) 

Medium  grain  -  0.  015"  to  0.  12"  max  (Nos.  76-85) 
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GRAPHITE  PRODUCT  NO, 


Characterization 


TYPE:  molded,  fine  grained;  high  strength;  good  electrical  and  thermal  conductor 


high  density;  used  for  molds,  jigs  and  fixtures,  rocket  nozzle  inserts,  casting  dies 


WG:  calcined  petroleum  coke;  graphitized  over  2500C;  impregnated;  machined 
16(5-2000  lb  batch  size 


ANALYTICAL: 


PROPtKTIES. 


Against  Grain 


Typical 

Y.  Mod.  (KPpsO 
T.  9tr.  (IPpsi) 

C.  Str.  (IPpsi) 

R«.  9tr.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (10VC) 
Therm.  Cond. 
frekcm/ssr  cm**K) 
S.  Res.  (l(Mohm  cm) 


Supplier**  Availability 


Graphite  Products  ER-83 
Division, 

Carborundum  Co. 


various  re c tan-  $1 
gular  and  round  stock 


GRAPHITE  PRODUCT  NO—2 


_ Characterization _ 

TYPE:  molded,  fine  grained;  low  coeff.  therm,  exp. ;  used  for  jigs  and  fixtures,  heater 
elements,  support  material  in  furnace  brazing  It  heat-treating,  and  susceptor  in 

uidut.tiaci  heating  furaar.r.a _ _ 

MEG:  manufacturing  methods  claimed  to  be  proprietary 


ANALYTICAL'  Ni  Ca  Fe  Si  A1  Co  Na  Ti  Mo 
Av.  value  200ppm  200ppm  lOOppm  75ppm  75ppm  2 5 ppm  lOOppm  lOppm  lOppm 
_ Also  avaiUhl*.  in  purtfliri  grmHe  SOppm  total  _ 


PROPERTIES: 

Test  Specimen 

With  Gram 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  ttd.  dev.(%) 

M- -  i«-l - 

AV  VMM 

8td  dev.(%)  WOOF 

4000F 

Y.  Mod.  (10"p$i) 

(1) 

1.3 

15 

1. 1 

15 

1.4 

1.9 

T.  Str.  (101 2 3psO 

(2) 

2.  1 

20 

2.0 

20 

2. 1 

5.9 

C.  Str.  (10*ps0 

(3) 

8.4 

20 

8.0 

20 

8.8 

12.8 

Flex.  Str.  (10*psl) 

(4) 

4.2 

20 

4.0 

20 

4.3 

7.3 

Density  (g/cc) 

1.75 

5 

C.  Exp.  (10*/#C) 

Therm.  Good. 

3.4 

5 

3.3 

5 

4. 1 

(cal-cm/soc  cm**K) 

.35 

15 

.34 

15 

♦1  - 

S.  Res.  (104ohm  cm) 

13.0 

1 

13.5 

1 

Supplier's 

Availability 

SUPPLIER 

GRADES 

SIZES  It  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Du  ramie  Products 

D-775 

blk  up  to  18 

A  •• 

"  x  7"  X 

>- 

$l-10/lb 

<10  T/yr 

1  mo 

4"  max 


(1)  Sonic 

(2)  ASTM-C-565-65T 

(3)  ASTM-C-528-63T 

(4)  ASTM-C-328-56T 


10 


GRAPHITE  PRODUCT  Nn  3 


_ _ _ Characterization _ 

TYPE:  molded,  fine  grained;  low  cost;  used  for  jigs  and  fixtures,  support  material  in 
furnace  brazing  lc  heating  treating,  and  heater  elements 

HFG:  manufacturing  methods  claimed  to  be  proprietary 


ANALYTICAL  Ni  Ca  Fe  Na  Si  A1  Co  It  Mo 

Av.  value  400ppm  400ppm  200ppm  200ppm  150ppm  150ppm  50ppm  20ppm  2  Op  pm 
Also  available  in  purified  grade  SOppm  total  impurities 


PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av  VMim 

Av  VWm 

Sid.  dw.(%) 

X900F 

4C80F 

Y.  Mod.  (10‘psi) 

(1) 

1.5 

15 

1.3 

15 

1.6 

2.1 

T.  Str.  (HPpsO 

(2) 

3.3 

20 

2.8 

20 

3.0 

6.3 

C.  Str.  (10*psl) 

(3) 

8.6 

20 

10.5 

20 

9.0 

13.0 

Hex  Str.  (10*psi) 

(4) 

4.4 

20 

4.0 

20 

4.5 

7.5 

Density  (g/cc) 

1.65 

5 

C.  Exp.  (10V*C) 

4.0 

5 

5. 1 

5 

3.3 

4.1 

Therm.  Good. 

(cal-cm/ssc  cm**K) 

.350 

15 

.330 

15 

S.  Res.  (101 2 3 4ohm  cm) 

12.7 

1 

14.0 

1 

Supplier^  Availability _ 

SIZES  *  SHAPES  PRICE  RATE  or  CAP.  v  DEL 

blk  up  to  24Mx20"  $J  -10/lb  <  10  T/yr  1  mo 

x  9" 


SUPPLIER  GRADES 

Duramic  Products  D-657 


(1)  Sonic 

(2)  ASTM-C-565-65T 

(3)  ASTM-C-528-63T 

(4)  ASTM-C-328-56T 


> 


GRAPHITE  PRODUCT  NO. 


_ Characterize  ion _ 

TYPE:  molded,  fine  grained;  high  purity;  need  for  jigs  and  fixtures,  susceptor  in 
induction  heating  furnaces,  heater  elements,  an1 2 3 4,  crucibles 

MFG:  manufacturing  methods  claimed  to  be  prnpr  itary 


ANALYTICAL-  Ni 

A value  3  ppm 

Ca 

3  ppm 

Fe 

2  ppm 

Na 

2  ppm 

Si 

lppm 

A1 

lppm 

-  -  1 

norEKTIE S; 

tut  Specimen 

tw 

With  Grain 

April 

Grain 

Typi  el  H.T.  ftep. 

Method 

to.  VM» 

«*.**(%) 

to.  VMM 

I300F 

4000F 

Y.  Mod.  (lOHxi) 

(1) 

1.4 

15  , 

1.4 

15 

1.4 

2.0 

T.  Sir.  (10*psQ 

(2) 

1.8 

20 

1.79 

20 

1.8 

4.9 

C.  Str.  (MPpsi) 

(3) 

8.0 

20 

7.9 

20 

8.6 

13.0 

Flea  Str.  (10*psQ 

(4) 

4.0 

20 

3.9 

20 

4. 1 

7.6 

Density  (g/cc) 

1.55 

5 

C.  Exp.  (10VC) 

5.7 

5 

5.6 

5 

6.6 

i  > 

Therm.  Cond. 

..  :  •  r 

(catan/sec  cm**K) 

.39 

15 

00 

**> 

. 

15 

S.  Res.  (104ohm  cm) 

36 

1 

37 

1 

. 

Supplier's  Availability 

SUPPUER  *o  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Du  ramie  Products  D-555  blkup  to  15"  x  6"  x3"  $10-  100/lb  <10  T/yx 


(1)  Sonic 

(2)  ASTM-C-565-65T 

(3)  ASTM-C-528-63T 

(4)  ASTM-C-328-56T 


1  mo 


GRAPHITE  PRODUCT  NO_£ 
Characterization 


TYPB  molded,  fine  grained;  lew  porosity;  used  primarily  for  carbon  brushes  and 
certain  mechanical  electrical  apecialties 


MFG:  raw  materials  may  he  combinations  of  the  following:  resin,  metal  inorganic  salt 
calcined  petroleum  coke,  lamp  black,  coal  tar  pitch,  petroleum  pitch,  natural  and 


II.  *. 


mI04uui1Ii 


<.05%  <.005%  >  lpprn 


Typical  H.T.  Pnp. 


Y.  Mod.  (KPpd) 

T.  at r.  (KPps!) 

2.5  <10 

C.  9tr.  (10’psj) 

Flex  Sir.  (10*psJ) 

5-10  5-10 

Density  (g/cc) 

1.65-1.8 

C.  Exp.  (10  VO 

Therm.  Cond. 

2-10 

(calcm/ssc  cm**K) 

S.  Rss.  (lO^ohm  cm) 

10-50  5-10 

Supplier's  Availability 

SUPPLIER  GRADES 

SIZES  S  SHAPES 

PRICE 

AKTEer  CAP.  .J. 

GE  -  Schenectady  ME  14 

cyl  1/8-45" 
blk  1-6" 

$1- 10/lb 

100-311  T/yr  3  mo 

rod  1/16-1/8" 
pit  .1/16  1" 

GRAPHITE  PRODUCT  NO _ k 


Characterization 


TYPE:  molded,  fine  grained;  high  strength;  high  hardness;  used  for  mold  stock  and  rocket 
nozzle  inserts 

MFG;  graphitized  over  2500C;  Acheson  electric  furnace;  1-20T  batch  size 

Vy»-.<  V  *- 

ANALYTICAL'  Ash 

Ni 

Ca 

Fe 

Na 

Si  Al 

Av.  value  0. 25%  0.  04% 

0.04% 

0.  02% 

0.  02% 

0.015%  0.015%  • 

<50 

<40 _ 

<40 _ 

<40 

<50 _ <40 _ 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

Method 

Av.  VahM 

aw.  dsv.(%) 

Av.  Value 

aw.  <s«v.(%)  laooF 

4000F 

Y.  Mod.  (10"psi) 

(1) 

1.6 

10 

1.4 

10 

T.  Str.  (203psi) 

(2) 

3.2 

10 

2.8 

10 

C.  Str.  (10*psi) 

(3) 

8.5 

10 

10.0 

10 

Flex.  Str.  (10»psi> 

(4) 

4.5 

10 

4.0 

10 

Density  (g/cc) 

(5) 

1.75 

2 

C.  Exp.  (104/*C) 

(6) 

3.9 

5 

5.0 

5 

Therm.  Cond 

(cal-cm  sec  cmJ,K) 

(7) 

0.35 

10 

0.33 

10 

S.  Res.  (KHohm  cm) 

(8) 

12 

10 

14 

10 

Hardness -Brine  11- 

136  Kg  Load- 

10mm  ball 

15.0 

10 

Permeability  (D'Arcy) 

0.2 

10 

0.  004 

10 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Great  Lakes  Carbon  H205 


cyl  10-22"  <$l/lb 

blk  9"  x  20"  x  24,p  $l-10/lb 


3  M-30  M  T/yr  3  mo 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


1H 

.  4  i  ‘ 


■  I'JM  iM 


»•>  4  - 


IiUBM 


r  w 


_ 


r~ 


—  'I 


GRAPHITE  PRODUCT  NO— L 

t  '  - 

Characterization 


TYPE;  molded,  fine  grained;  high  strength;  high  density;  high  hardness;  used  for  mold 
stock,  rocket  nozzle  inserts,  sintering  boat..,  and  cracibles 

MFG:  graphitized  over  2500C;  Ache  son  electric  furnace;  1-20T  batch  size 


ANALYTICAL’  Ash 

Ni 

Ca 

Fe 

Na 

Si 

A1 

Av-  value  0#  25%  0. 04% 

0.04% 

0.  02% 

0.  02% 

0.  015% 

0.  015% 

E4  M* 

n.iii  ■ 

PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

rwo  Twee 

Rv*  WM 

IK.  dr- '%)  1300F  4000F 

Y.  Mod.  (10"psi) 

(1) 

1.7 

10 

1.5 

10 

T.  Str.  (10spei) 

(2) 

3.5 

10 

3.0 

10 

C.  Str.  (10*pei) 

(3) 

10.0 

10 

12.0 

10 

Hex.  Str.  (10*pcl) 

(4) 

4.7 

10 

4.3 

10 

Density  (g/cc) 

(5) 

1.81 

2 

C.  Exp.  (10VO 

Therm.  Good. 

(6) 

41 

5 

50 

5 

(cal-cm/soc  cm**K) 

(7) 

0. 37 

10 

0.35 

10 

•  — —  —  * 

S  Res.  (10*ohm  cm) 

Hardne  s  s  -  B  rinell  - 

136  Kg  load- 

10mm  ball 

18.0 

10 

* '  * 

Permeability  (D’Arcy) 

0.  006 

10 

0. 001  10 

>  * 

l  L. 


Supplier's  Availability 


t 


SUPPLIER 


Great  Lakes  Carbon  H205-85 


i  ' 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75*0 

(7)  Thermal  diffusivity 

I  !  !  I  !  , 

■i»\  ow  *«v!  /r. 

»*f-  *lMn  vf«n  TrJt* 


SIZES  A  SHAPES 

cyl  10-22” 

9"  x  20"  x  29" 

:  l  '  i  i 

i  * 


PRICE 

<$l/lb 
$1- 10/lb 


RATE  or  CAP.  DEL 
3  M-30  M  T/yr  3  mo 


i*' 


•S 

* 

.ji 


*■  - 
•  . 


*r  **  •  't&t 


-U 


r  am  r^'?ticV^r  t  ha 

4  D  17  '*.vi  O 


'  ML  /TOPV]L  .  i  , 

-fSSrcKMaeife 


■mm  Ttn  -  >♦  re 

»T>a  *  .WK  V’?!*1'  Vt<l  -Vt  ! 

awr; 

i  ff  } 

1  ’W.T  '*i£AH 

£  5*  ;<3 

-ViO 

• 

:•  r'  '  v  ii. 

*  1 

r- 


YOUMQt  MODULUS  PSl  X  10*) 


7H*F  UJl’f  WIT  «U*f 


FIGURE  4  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  7 

(Furnished  by  Great  Lake*  Carbon) 


GRAPHITE  PRODUCT  NO _ « 


Characterization 


TYPE:  molded,  fine  grained 


lamp  black  and  coal  tar  pitch;  graphitized  oyer  2500C;  ground  and  machined 


MFG 

"nJTJ-2000  lb  batch  size 


ANALYTICAi 


Typical  H.T.  Prop. 


PROPERTIES 


8kL<fev.(%)  /W.VWue  ZU.  dcv.(%)  I300F  4000F 


Y.  Mod.  (10*pti) 

T.  Str.  (10*p*0 
C.  Str  (10W 
Flea.  Str.  (10W 
Density  (g/cc) 

C.  Exp.  (10V*O 
Therm.  Cond. 
(cai-cm/eec  cm**K) 
S.  Roe.  (104ohm  cm) 
Kardneee 


Supplier's  Availability 


2D8D 


o'&.l  y*c»i  y***  sw 

v'w-  «f**m 

j»K-5»»yPiY 


GRAPHITE  PRODUCT  NO. 


Characterization 


TYPE:  molded,  fine  grained;  basically  used  for  brush  applications 

MFG:  lamp  black,  calcined  petroleum  coke  and  coal  tajr  pitch;  graphitized  overr  2500C  in 

Ache  son  electric  furnace;  ground  and  machined;  100*2000  lb  batch  eize 

*»-  -  - 

.nr  ' •„  '  ^  ** 

ANALYTICAL-  Ash 

;  >'nT  ■  •/ 

At.  value  •  l-.5% 

,r* 

•-t.V  «T4. 

nOPEKTIB: 

Toot  Specimen 

With  Grain  Against  Grain 

Typical  H.T.  Plop. 

or 

w>  .■?■  > ' 

Method 

AaVWns  aw.*sv.(%)  toVUoa  S*.d»v.(%) 

1300F  4000F 

Y.  Mod.  (10*peQ 

•  '*'j : :  .r  ; 

T.  Str.  (10*pw) 

l.’i'  < 

C.  9tr.  (lO’psi) 

5-10 

"  i)  ; 

Hex.  Str.  (10*psl) 

5-10 

^  -„»h 

Density  (g/cc) 

1.5-1.65 

*  v -  iH  »  ’msT' 

.  >»*  a  t  *  V  1  •  *t¥**~J 

C.  Exp.  (10«/*C) 

f  *gr  r-  \ 

*  , 

Therm.  Oond 

(cal-cm/sse  cm**K) 

(  '  ti v  -as  •-**  $r 

S.  Rss  (HMohm  cm) 

10-50 

Hardness 

65S 

Supplier's  Availability 

GRAPHITE  PRODUCT  NO.  TO 


Characterization 


TYPE;  molded,  fine  grained 


M^G:  coal  tar  pitch  and  artificial  graphite;  processed  in  a  fuel  fired  furnace;  machined 
and  ground;  batch  sire  100-2000  ib 


ANALYTICAL:  Ash 

Av#  value  > .  5% 


PROPERTIES: 

With  Grain 

Against  Grain 

Typical  H.T.  Prep. 

or 

Method 

/to.  Vatu*  andtv.(%) 

/to.VokM  end •*.<%) 

HOOF  4000F 

Y.  Mod.  (10W 

i 

» 

•  ..  #  V 

T.  Str.  (10W 

V 

C.  Str.  (10W 

•  •-  -> 

Flat.  Str.  (10W 

1-5 

-  wi'i  thtT 

Denv’ty  (g/cc) 

1.5-1.65 

»  H.  ] 

C.  Exp.  (10VC) 

*  '  *»>/}  ,X-:  .4 

Therm.  Cond. 

o  v?>afr 

(ceFcrn/ssc  cm**K) 

.A  ’  .'fta-taa) 

S.  Res.  (10*ohm  cm) 

10-50 

-  m  xC 1  V# 

Hardness 

60S 

u.-:  ^ '  -;K 

Supplier*#  Availability 


GRAPHITE  PRODUCT  NO-li 


Characterization 


TYPE:  molded,  fine  grained 


ANALYTICAL' 


PROPERTIES 


«"<%) 


Y.  Mod.  (10'psi) 

T.  Str.  (109psQ 
C.  Str.  (10*051) 

FI«k.  Str.  (10’psi) 
Density  (f/cc) 

C.  Exp.  (10V*C) 
Therm.  Good 
(cal-cm/sec  cm**K) 
S.  Res.  (ICHohm  cm) 
Hardness 


Supplier's  Availability 


f 


f  "  • 

GRAPHITE  PRODUCT  N0-...VL5J  / 

_ Characterization _ 

TYflfc  molded,  fine  grained;  high  strength;  high  hardness 


MFG:  calcined  petroleum  coke,  natural  graphite  and  coil  tar  pitch;  processed  below 
Z5dOC;  ground  and  machined;  100-2(100  lb  batch  else 


ANALYTICAL:  Ash 

At.  Tuiue  >.5% 


nOAEKTtES: 


Y.  Mod.  (lO^pni) 
T.  Str.  <10»psi) 

C.  Str.  (10*ps0 
Fka.  Otr.  (10*ptQ 
Dmitjr(g/w) 


c.  Exp.  (io*rc> 


{c+cm/mc  cm***) 
S.  Use.  (KHohm  cm) 
Hardness 


"  ■  ■ 


With  Grain 


or 


r4%> 


«**&(%) 


10-50 

5-10 

1.65-1.8 


10-50 

80S 


Typical  RT. 


1900F 


i 


V 


rvvCj 


a*-/' 


_ _ Supplier's  Availability 

SUPPLIER  T‘ GRADES  SIZES  St  SHAPES  P!3CE  RATE  er  CAR  Ml. 

Ohio  Carbon  W97  cyi  1/8-45"  $l-10/lb  <  10  10-100  1  mo 

blk  1-6"  ;  T/yr  T/yr 

pit  <1/16-1” 
pipe  <1/2-10" 


GRAPHITE  PRODUCT  HO. 


Characterization 


TXfB:  molded,  Safe  grainsd;  high  strength;  high  electrical  resistant;  high  reproducibility; 
low  paroaity;  chemical  resistant;  abrasion  resistant;  small  sixes;  isotropic;  used  lor 


i(g£3£ 

Y.  Mod.  <10*ps0 
V.  9tr.  (l^pei) 

c.  str,  ac-no 

Bsr.  Stir.  (10*psQ 
Density  (g/cc) 

c.  Exp.  aovo 

therm.  Oond. 
(adcm/ssc  an**K) 
S.  Re*  (ltHohm  cm) 


5CI.>  .  ^3 
.bnO  wwlV 


Supplier’*  Availability 


GRAPHITE  PRODUCT  NO_ii 


Characterization 


TYPE:  molded,  fine  grained;  high  strength;  high  electrical  resistance;  high 
reproducibility;  small  sines;  vised  for  molds,  jigs  and  fixtures,  seals,  ri 


MFG:  nxamlfactu ring  methods  claimed  to  be  proprietary 


ANALYTICAL: 


Against  Grain  Typical  H.T.  Prop, 

.  VMM  ltd  <tov.(%)  1900F  4000F 

1.6  (  •  u  o : 


PROPERTIES , 


Method 

(1) 

(2) 

(3) 

(4) 


*«.*¥<%> 


Y.  Mod.  (10*psi) 

T.  Str.  (101 2 3 4 5 6psi) 

C.  Str.  (10>psO 
Flex.  Str.  (10*psl) 
Density  (g/cc) 

C.  Exp.  (10»/*C) 
Therm.  Cond. 

(csl*cn  /sec  cm*’K) 
S.  Res.  (lCHohm  cm) 


70S  Typical 


Supptiar's  Availability 


Poco  Graphite,  Inc.  AXM 


(1)  Compressive 

(2)  Air  bearing 

(3)  1/2" x  1"  L 

(4)  4  Point  loading 

(5)  RT-1000#C 

(6)  Kelvin  Bridge  1/2"  x  1 


HKflBIr 


*  - 


‘•j* 


GRAPHITE  PRODUCT  K 


Characterization 


TYPE:  molded,  fide  grained;  high  electrical  remittance;  high  reproducibility;  small  sixes 
used  for  electrolytic  anode  a,  jigs  and  fixture  a,  aintering  boata,  crucible  a,  and 

_ _ .  i _  <4 _ u  t  _  # _ ,  _ 


f  *  ,  .  s 


;  J|  ft  I  H  lull  f 


di  owe 


ANALYTICAL- 


PROPERTIES: 

Test  Specimen 

««»»»* 

ffitn 

v*.  - 

Method  Av.  VMee 

Y.  Mod.  (10^x0 

T.  Sir.  (10*ps0 

(1) 

0. 75 

C.  Str.  (10*psi) 

(2) 

9.0 

Rax.  Str.  (10*psi) 

(3) 

6.0 

Density  (g/cc) 

1.50-1 

C.  Exp.  (10V*C) 
Therm.  Cond. 

7.0 

(cal-cm/sec  cm*’K) 

•  1-.  5 

$.  Ret.  (lfr*ohm  cm) 

(4) 

28-34 

wren  urain  Against  Grain 

('  J~ 

Av.  VMee  SW.  <tov.(%)  Av.Vtfua  8td<Sar.(%) 

n  7C  <  J  a  oe 


0. 85 


Typical  H.T.  Prop. 
lSOOP  4000F 

q  tfc^r.wafi  ,y 
QstfOtk  .'ua  T 
q  5  s*r'o;>  ' 

*<  *  ;  *  <iir!  ,*V  i 


i'V.-v-  i>  ■ 

%  VW  *  ,*  .  !  f  *“  ** 


•  !-•  5 


Hardneaa 


Sderoacope 


O' 

57  Typical 


<0*  *0i>  &s, 0 
face's 

r-*  -m..i  v*$\cp-i$j) 
Cr ,  i  f# I  c? 

a  -  >Y*r  f\H 


SUPPLIER 


TTV?  TV  □  ! 


GRADES 


Supplier**  Availability  ,  . 


SIZES  &  SHAPES  PRICE 


RATE  or  CAP. 


i  r.  m 


Pocb  Graphite,  Inc.  AXZ  rod  1/8-5 /8"  $l-10/lb  100-3  M  T/yr  1  mo 

cyl  8"  max 

blk  4"  x  8"  x  18"  max 

plt<  1" 

'  K-£\  J  >  a;jrq 


(1)  Compres.tve 

(2)  l/2"xl"L 

(3)  4  Point  loading 

(4)  Kelvin  Bridge  1/2"  x  1"  L 


J  • _ _  ■  '  * 


.Mm 


JL 


GRAPHITE  PRODUCT  NOU4-, 


Characterization 


TYPE;  molded,  fine  grained;  high  strength;  low  coeff.  therm.  exp.Tjgood  electrical  and 
thermal  conductivity;  high  purity;  good  nuclear  properties;  high  reproducibility;  low 

£  An  •  1  —  0%  m  4  mol  ^  1  — .t.  a _  _  a I  a  _  a*  _  „  »  » 


friction;  low  porosi 


coal  tar  pitch,  and  artificial  graphiter  graphitixed  over 


MFG:  calcined  petroleum  coke,  coal  tar  pitch,  and  artificial  grgphii 
2bdOC;  Acheson  electric  furnace;  finishing  operations  as  required;  100-2000  lb 
batch  size 


ANALYTICAL: 


lOppm  max 


Gram  AW 8f*»“-r  ''  We-aT.Pr^f; 

•M.  Sw.(S)  A*.vak»  «***.(%)  1J00F  4MP 


Y.  Mod.  <10«psl) 

T.  Str.  (10*psi) 

C.  Str.  (10*psi) 

Flex.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (10V‘C) 
Therm.  Oond. 
(cti-cm/eec  cm**K) 
S.  Res.  (ICHohm  cm) 
Hardness 


Sup PUT>  Availability 


SMPRJER  |T  AIR/ 


$  1- 1 0/lb  10-.100  X/yr  3  mo 


'tftT.Ti 


graphite  product  n 


C,h«r»ct«rJzation 


TYPE:  molded,  fine  g reined;  low  coeff.  therm.  e^cp.-rgood  electrical  and~  thermal 

.  •  •  .  '  i  •  «  «  «•  _  1 _ _aI _ 1 _ _ „ _ 1 _ -  1 _ 1 _ 1 _ 


Ugh  reproducibility;  low  friction;  long  experience;  low  herdne..; 

«•  »  -  _ _ t. _ 1  1 _ u _ 


f T)Jh  V  wU  T  !>V  >  f 

>si?  noJat!  tO  f*00£-001  ;f> 


ANALYTICAL: 


iadvWivva 


Against  QiWn  Typlc*t  H.T.  Prop 

^V-1  ■  >cTV'  7c<  (T  t  *3  *• .< 


PROPERTIES; 


TAantifteirt  ftfitfl 

IMI  optctmtn  vfim  worn 


•bt  <tov.(%)  1300F  4000T 


Method 


1CC3?  TOWJJ 

Y.  Mod.  <10*pel) 
T.Str.(10*peO 
C.  Str.  (103ps0 
Flex.  Str.  <10*pel) 
Density  (g/cc) 

c.  Exp.  no*ro 

Therm.  Cond. 
(cal-cm/aec  cm*’K) 
S.  Res.  (HHohm  cm) 
Hardness 


•vifv.  v/ 


(hi  *  I'  .bof.A  vY 
or  .Y 
0 

TAR  .Xsfti 

£w\g)  faicQ 
(O*\*0£)  ,(M  ,0 
booO  miWtT 
mo  aw  mzAc.i) 
(h>  fri.io‘01)  reft  5? 
e  »eairr*;H 


SMppH>f’»  A»»ll»blllt 


Pure  Carbon 


If  **  if 


cyi  i /%■$-" 

blk  1-H,0_ 
rod  #01-1/8 
pit  <  1/14*1' 
pipe^l^-6' 


V  O 


GRAPHITE  PROOUfcT  NO  18 


Characterization 


e  gratae 


thermal  conductivity;  high  reproducibility;  lovr  friction;  used  for  brushes,  rupture 
disc*,  sintering  boat*-,  crucibles,  and  susceptor  in  induction  boating  furnace 


frfG;  lampblack,  graphite  and  pitch;  graphitized  over  2500C;  Ache  son  electric 
"furnace;  finishing  operations  as  required;  100*2000  lb  batch  size 


ANALYTICAL 


Test  Specimen 


ndpiimes: 


KVO* 


Method  Av.vmm  M&  *•*.<%) 


Y.  Mod.  (10*psi) 

T.  Str.  (10*psi) 

C.  Str.  (10*ps0 
Flex,  Str.  (lO’peO 
Density  (g/cc) 

C.  Exp.  (10V*C) 
Therm.  Oond. 
(cet-cm/sec  cm**K) 
S.  Res.  (10«ohm  cm) 
Hardness 


£uppf1«r*s  AvaHabfHty 


SIZES  4  SHAPES  PRICE  -  RATE  or  CAP.  DEL 
:yl  l/a-6"  Jvf  $1- 10/lb  10-100  T/yr  3  mo 


SUPPLER  w  GRADES  M 

Put*  Carbdo  T  un  ( '°G-8tf-&°  J  1 


.  w 


GRAPHITE  PRODUCT  NO~-i2L- 

..~°£_.Oirt  T'JUGMV  ^TWAjiO 


Characterization 


MFG:  lamp  black*  graphite  and  pitch;  graphitised  over  2500C 


MfO:  lamp  black*  graphite  and  pitch;  graphitised  over  2500C;  Acheson  electric 
furnace;  impregnated  in  secondary  processing;  finishing  operations  as  requiri 


ANALYTICAL- 


Test  Specimen  With  Grain 
Method  Av.  Vakw  Std.  <J*v.(%) 

£>  ,b ){'  *  .  'n  . 


t  Grain 
•**».<%) 


nomriES 


Y.  Mod.  (10*psl) 

T.  Str.  (lO’psi) 

C.  Str.  (I0*psl) 

Flex  Str.  (lO’psi) 
Density  (g/cc) 

C.  Exp.  (10VQ 
Therm.  Cond. 
(cel-cm/sec  cm**K) 
S.  Res.  (HHohm  cm) 
Hardness 


Supplier's  Availability 


TYK:  molded,  fine  grained;  ' 

hig 

h  stre: 

birth; 

low  coe: 

food  electrical  and 

thermal  conductivity;  high' 

rep 

►roduc 

ibilit 

y;  low  it 

‘iction;  long  exper 

fence :  used  for 

•<*  ^ 

™£i — OH  TOUOOfto  JTIH3ARC 

GRAPHITE  PRODUCT  wn  20 


fgpitts  KolafosrtQ 

Charact©rlzatloji 


bit*  fesfHim&J*  !«>o 


yPE:  molded,  fine  grained;  high  strength;  low  coeff.  therm*  exp* ;  good  electrical  and 
thermal  conductivity;  high  reproducibility;  low  friction;  high  temperature  oxidation 


'JFG:  lamp  black,  graphite  and  pitch;  graphitised  over  25.00C;  Ache  son  electric 
fumaeef>fiaiahing  operations  as.  required;  100-2000  lb  batch  else 


PROPERTIES: 


tnof.i 


syJ*V  ,v£ 


With  Grain 

w  .big 


Against  Grain 

«>»V/  vA  b  '  TTjW 


Typical  H.T.  tag 


Method 

Y.  Mod.  (10*p«Q 
T.  Str.  (lO’psi) 

C.  Str.  (10*pei) 

Flex  Str.  (10*ptQ 
Density  (g/cc) 

C.  Exp.  <10«/*C) 

Therm.  Cond. 

(caKcm/sec  cm^K) 

S.  Res.  (HHohm  cm) 

Hardness  . 

Admittance  (H  /sec,  He) 


to.VMse  ttd.  d«v.(%)  to.  VMW  Std.  <Mv.(%) 

1.5 
4 

30 

7.5  15 

1.60  1.5 

6 


30  15 

64S  < 10 

10-2 


1800F  4000S 

X 

.ts  T 

(I^oi)  .if*  .0 
0*q®OI)  ajZ  .*n\* 

(bVOI)  qU  .U 
bn 03  rm^'T 
''V*nci  5ee\m>tiw) 

»‘t73  rr.-'o*  2 

aevrtb'jtaH 


Abrasion  Res. 


4  Hr/mil 


Hu  .^AD 

SUPPLIER  w.  _ 


Pure  Carbon 


GRADES 

Mt-ooi — oT\oi-;^ 

1,-56 


a'l^iioouS 

i:,rq^Uppnsr*>  Availability 

SIZESASHAPES  PRICE 


SIZES  *  SHAPES  PRICE  RATE  or  CAP.  DEL 

' 1 4 - 8 I  L\j  3c*-, L  rtodi  "f 

cyl  l/8rl2"  d  $l-10/lb  100-3 M  T/yr  S  mo 

blk  |r6ro .  U-, 


rod  .01^1/81^ 
pit  <1/16-1° 
pipe  <1/2-10" 


Characterization 


TYPE:  molded,  fin#  grained;  carbon -graphite;  high  atrength;  hifh  reproducibility;  good 
electrical  and  thermal  conductivity;  low  poroaity;  low  frictioa;  Ipng  experience ;  high  — 
production:  la»  co.rt.  »..V^  fa,  r^h.nir.i 

MfG?  graphite, pitch;  not  graphitiaed;  no  secondary  processing;  finishing  operations  as  ' 
"required;  100-200016  batfelfsiie  ;D«0*5  i »vo  bfs.r  ;4oSrqTrn* 

0~ii  ilMfd  n’l  DOCK-COI  ;hn‘7firjae*’  -e*  shorts, 


ANALYTICAL- 


s - — tWMN  Onto  •  ■  - dpSvt  Me 

f;gA  r.toO  riJiW  ice 

/W.VakM  Hd.  Av.Vaiu*  SH.ney.() 

,vA  <<K'Vv?>j  .fee  t*in?V  ,v<  Hon/w 

1,5  '> 

7.5 


HOKKTIES 


Y.  Mod.  (10*pei) 

T.  Sir.  (10*psi) 

C.  9tr.  (10®p*0 
Flex.  Str.  (10*ptQ 
Density  (g/cc) 
a  Exp.  <10«/*C) 
Therm.  Gond. 
(cel-cm/eec  cm**K) 
S.  Res.  (10<ohrh  cm) 
Hardness 
Abrasion 


(***01)  >boM  .Y 
S 
030 

<rf5JT)  .03  .ireO 
<sb\J)  yj^&O 
■<0‘  *Qt)  q*2  .0 
hrt{lO  rrvwfT 
^s'  "ns  -tte) 
(rro  eoH  .3 

.*s£L  rKJi3«Td/i. 


75 

76S  10 

4  Hr/mil50 


Supplier's  Availability 


iOA«r 


Pure  Carbon 

om  S  ivii 


grXphite  pr< 


*i  v> i 2 fjgfc  & \z  ^  §  & j 

Characterization 


TYPE:  molded,  fine  grained;  high  strength;  low  coeff.  therm,  exp. ;  good  electrical  and 
thermal  conductivity;  high  reproducibility;  low  friction;  low  porosity;  long  experience; 

Mf  »  ^  m  -Ok  «-L  -»y  -  il  A  '•  a*  >V  •  *  ^  m  A  •  ’  ’  '  ‘  **>*  ■  4 


MfG:  graphite  and  pitch;  graphitized  over  2500C;  Acheson  electric  furnace;  finishing 


operations  as  required;  100-2000  lb  batch  size 


ANALYTICAL: 


PROPERTIES 


•UlftV  v\ 


•M.  dtv.(%) 


*d  dtv.(%)  WOOF  4000F 


Y.  Mod.  (10*psQ 
T.  Str.  (10apsi) 

C.  Str.  (lOW 
Flex.  Str.  (10»psl) 
Density  Cf/cc) 

C.  Exp.  (10VC) 
Therm.  Cond. 
(caKcm/ssc  cm**K) 
S.  Res.  (KHohm  cm) 
Hardness 
Abrasion  Res. 


V  ,g) 

/  rct>  it 


30  15 

46S  10 

8  Hr  /MU  50 


Supplier's  Availability 


SIZES  4SHAPES 

cyl  1/8-12" 
blk  1-6" 
rod  .  01-1/81' 
pit  <1/16-1" 
pipe  <1/2- 10" 


Pure  Carbon 


GRAPHITE  PRODUCT  N0^3.- 

.  3  a  ?  ■  !  4)  iWRAHy 


Characterization 


TYPE:  molded,  fine  grained;  high  strength;  low  coeff.  -therm*  exp* ;  good  electrical  ard 
thermal  conductivity;  high  reproducibility;  low  friction;  low  porosity*  long  experience 
high  temperature  oxidation  resistance:  rood  mechanical  nronerties _ 


MFG :  graphite  and  pitch;  graphi taxed  over  2500C;  Achsson 
“finishing  operations  as  required;  100-2006  lb  batch  rise 


ANALYTICAL 


PROPERTIES 


Zi\  r 


Aw.  VMM  aawr.(%)  1900F 

V  A 


Y.  Mod.  (10h»0 
T.  Str.  (10*psQ 
C.  Str.  (KPpsi) 

Flex.  9tr.  (10*p*0 
Density  (g/cc) 

C.  Exp.  (10«/*C) 
Therm.  Ccnd. 
(cal-GT./sec  cm*’K) 

S.  Rts.  (104ohtn  cm) 
Hardness 
Abrasion  Pes. 
Qxid.  rate  in  air 


.  V 

♦a"'  .*♦*£.  r 

i  ^Ot)  .tf?  A 
OstfOJ).  .*S 
(sovtf  vf.  -  ■’.-.jQ 

OV  ‘R-.tM  -0 

.fcnoC  mj-vfjT 
i>r  mo  ^  *»‘t  ujt)' 

frrr>  ,n,1o*-Ol>^r-  P  ,4 
n  r,h  ^-iO>Kiat'4 


30 

78S  10 

30Hr/mil 


0. 3%/hr(1000F) 


Supplier's  Availability 


osoaso 


r  3  mo 

Rfjt,  J  V$*Q; 


*>,  noo 


WO-MTBA'  (?) 
rs  *  >* 

**  ■orktvViW  (c) 
jftrt.  >•  (o) 

i*i  so  10 1?  b^h-ujwo  (ry 

an’.*\ituV  f*l 


GRAPHITE 


Characterization 


TYPE:  molded,  fine  grained;  high  purity;  high  reproducibility;  high  temperature 

-* ^  —  __  -*  a.-  %  —  ■  -  _  _ _  —  _  —  - __  —  —  jf  .a? ^ _  —  a  Ji i* jps *■ .  4  ■ 


Mfg:  calcined  petroleum  coke  and. equal  tar  pitch;  graphitixet.  over  21 OOC;  machined; 


ANALYTICAl 


With  Grain 

A  '  .b^  *yf*V  .v/1 2 3 4 

ViUm  S*  Ow.(%)  Av.V 


-.3  cf?  ixfli  y 
tjr'qW.-ya-.T 

2.2  J*«  3  'j 

7 .  #  ,  9*1  #>n 

4.2  7.  0 

P*\*3lV  .e*3  ^ 
cmiv)  .jrr'-.cfT 
k“t) 

®*  I?  t 

9.1  10, 

rr/jit  fTC5 6A 
ni  ,JjIxQ 


Y.  Mod.  (10*ps0 
T.  Str.  (lO^pai) 

C.  Str.  (10»p*i) 

Ftaa.  Str.  (10*p*Q 
DansSyte/cc) 

C.  Exp.  (10V*Q) 

Them.  Good. 

(cak>n/sK  cm»*K) 

S.  Has.  (lOVhm  cm) 
Scleroscope  Hardness 

fKHOl  HiVJ  t  •« 


Yinidgu^A  .  *  . 

Supplier's  Availability 


(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-C-695 

(4)  4  Point  loading 

(5)  Wt /volume 

(6)  Expansion  O-S00*C 
*7)  Guarded  Hot  Plate 
(8>  Volt/amps 


*  * 


GRAPHITE  PRODUCT  HO. 


Chsncttfizstion 


TYPE:  molded  fine  grained;  high  strength;  Mgh  parity';  high  reproducibility;  high 
temperature  oxidation  resistant;  long  «xp<  rience;  used  for  molds,  Jigs,  fixtures. 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  gra  phi  tired  over  2500C;  machined; 

1-2 OT  batch  size  ^  i  *;  dl  ■  i  • 


ANALYTICAL:  Ash  Fe  V  B  Si  Ca  Al  Mg  > 

Av.  value  50ppm  <10ppm  lppm  <lppm  lOppm  <10ppm  5 ppm  <10ppm 


PROPERTIUS: 

TertSpeoaneR 

With  Grain 

Typical  HT.  Prop. 

ico«a  -rtutr 

er 

v  Heaved 

JW.  Value  WdN.(X) j; 

Jfcv.VMn 

TO 

laOOF  *£QOF 

Y.  Mod.  (10*psQ 

(1) 

1.5 

t 

.ufiA  y 

T.Btr.  (lO^ptiX 

(2) 

1.8 

1.6 

;  v-i 

2.2  S.B 

C.«r.<10*ps0 

(3) 

'6.4 

fc.8 

'  %  i 
<  -  / 

7.0  Y.8 

Psa.  Sir.  (10*p*p 

(4) 

3.7 

3.2 

4.2  7.0 

OanaHy  <g/cc) 

<5) 

1.65 

«  i 

C.txp.00 *rQ 

<*) 

r  3.3 

4.4 

p*  ,M  i:  .«*J  0 

Therm  Cond. 
fcatcm/asc  cm**K) 

S.  Sea  (10*ohm  cm) 

(7) 

8.6 

OmjQ  vvn'T 

0.  12 

7.1  fa.  7 

Supplier’s  Availability 


L 


GRAPHITE  PRODUCT  HO.. 


Characterization 

TY/>E:  molded,  fine  grained;  higii  strength;  abrasion  resistant; 
hardness;  used  for  jigs,  fixtures,  seals,  and  bearings 


>erie  \c  e; 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  processed  below  250QC;  machined; 
1UU-2000  lb  batch  size 


ANALYTICAL:  Ash 

Av.  value  3.  5% 


•  ,  ■  r/  \  !i.  u  \ 

-r~  *  ><  \  .*  r 


■■"—  "  . " . . " — ■-  — -"  .  "■  ■—  ■■"■■— ■**■—'■ 

PROPERTIES:  Test  Specimen  With  Grain  Afsinst  Grain  Typical  H.T.  Prop. 


V 

or 

Method 

Y.  Mod.  (10^»1) 

(1) 

T.  Str.  (10»ps0 

(2) 

C.  Str.  (KPpiI) 

(3) 

Flex.  Str.  (10*psi) 

(4) 

Density  (g/cc) 

(5) 

C.  Exp.  ( 1G*/*C) 

Therm.  Oond. 

(cel-cm/sec  cm**K) 

(6) 

S.  Res.  (10“*ohrr  cm) 
Rockwell  Hardness 

(?) 

Av.VahM  ML  dsv.(%) 

a.,  iul,. 

Iff*  fWw 

2.0 

f 

1.6 

1.5 

10.0 

11.0 

3.5 

2.9 

1. 63 

4.3 

5.4 

55.9 

78 


•M.  dsv.(%)  1300F  4000F 

{■■0!)  lv>M  Y 
t  -'  •<  v>  fc  T 
•c> >r<5  •;» 

»  \'i  0.,  . 'i’c'i  v*R 

;  /  tertaC' 

01)  tt  ]  0 

.t'TO  *r*c  -y 

'rf’Hr  riH  z 


UMYIER 

bj.  ?•*  ~  Carbon 


GRADES 


Supplier*!  Availability 

SIZES  A  SHAPES  PRICE 


RATE  or  CAP. 


del: 


blk  12M  x  6"  x  2"  <$l/lb  10-100  T/yr  0-?  mo 
individually 
molded  items 


(1)  ««nic 

(2)  ^iSTM-C-190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 #C 

(7)  Volt/amps 


j  '/) 

"*  NM'H:’  ( 

-<  ,  Ml  A  IT' 

1  *  ^ I  t'  ( t-t 

sWlov'ifY  (?) 

•  rv  .•'-'.w  -  31  Mi 
qi.ni-U1 2 3 4 5 6 7'  V  f  1 


* .  '  •  ‘  ' 

GRAPHITE  PRODUCT  HO  27  . 

Ch»r»ct«rlz»tton 

— — — — - . . — - —  — — .  . .  . . .  .  . . .  i 

TYPE:  molded,  fine  grained;  high  electrical  refinance;  used  for  brushes 


MP3:  artificial  graphite;  processed  below  2500C;  machined:  1-20T  batch  sise 

i 


ANALYTICAL' 

f/Mtv  tKV/x 

PROPERTIES? 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

“  <oJ»  W-. 

or 

Method 

Av.  Value  tM.Setf.(%) 

A*.  Value  ShL  *ev.(%) 

UOOF  4000T 

Y.  Mod.  (10*psi) 

T.  Str.  (10»psi) 

C.  Str.  (10>psl) 

Flex.  Str.  (lO’psi) 

(1) 

3.0 

\  *-  >  "-  J  .)  U.  Vr  . 

W'M'  '-tr 

•'V  '  0 

T.*v  ¥  *!r* 

Density  (g/cc) 

<2) 

1.68 

r  >'  - 1 »  #fJ 

C.  Exp.  (10VC) 

(3) 

4.4 

5.7 

.  .-ivl 

Therm.  Cond. 

(cal-cm  'sec  cm**K) 

S.  Res.  (10-*ohm  cm) 

(4) 

33 

I  • 

-rv.  -V 

N  •  f.  '  .  '  'Mfc  \ 

J  T  ft>ji  Z 

_ Supplier's  Availability 

SUPPLIER  TgRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  357  blk *12»rl2"x2- 1/2"  $1- 10/lb  10-100  T/yr  1  mo 

Fabricated  brashes 
only 


1  *  V  *•  J  ;  J 

(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-6Q0*C 

(4)  Volt/amps 


'  i  ■  »  .  >  %  *  • 

't  *  n  .  •  i.:.  t 


• 1  (**? 


■  ■>  •<  :nuu  >*ii  *  * 

( f) 

soul  •  ,4W  f‘) 
*  i) 


19 


♦ 


GRAPHITE  PRODUCT  NO_2i*£ 


_ Charactarizatlon _ 

TYPE:  molded,  fine  grained;  high  electrical  remittance;  used  for  brushes 

■ . ■■ .  - . .  —  .  I  ■  II  ll.l  ■  I . . . . — 

MFG:  lamp  black;  processed  below  2500C;  machined;  1^20T  batch  sire 


ANALYTICAL' 


•sO  '.y'lSVh, 


PROPERTIES:  o 

'»OOr . 

Y.  Mod.  (10*psl) 

T.  Str.  (10W 
C.  Str.  (10W 


Test  Spsdmer.  With  Grain  Aga 

or 

Method  Av.v»kM*  Av.vam* 


Typical  H.T.  Prop. 

1300F  4000F 

(  erftj  I 3  ,hoM  V 

fc  'Wi)  .1*8  .0 


Flex.  Str.  (10W 

(1) 

4. 5,  3.  5 

.  f  n 

nt^rOi)  t*8 

Density  (g/cc) 

(2) 

1.52,  1.43 

1  :  i 

*  / 

C.  Exp.  (10VO 

*  u 

i  i  • i 

1?J  .0 

Therm.  Cond. 

(cal*cm/aec  cm**K) 

~n  u.?  iss) 

S.  Res.  (104ohm  cm) 

(3) 

58.4,  76.2 

>  f  ♦  > 

im;i  ;  ^o*Oi)  .^r(  :2 

Scleroscope  Hardnee* 

80,70 

Supplier 'a  Availability 

— . . .I.I.IHM  I  Ml  ■■  .  ■■  .  .  . . .  I.  .  I  I 

SUPPLIER  GRADES  >  SIZES  4  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  J(  521  hlk-cU^li^-W  $  1-10/lb  <  10  T/yr  1  mo 

Fabricated  brushes 
only 


Speer  Carbon 


blk <  12"xl2"x2- 1/2"  $l-10/lb  <  10  T/yr  1  mo 

Fabricated  brushes 

only 


4-0.)  C 


♦First  number  refers  to  first  product 

(1)  Single  point 

(2)  Wt/volu me 

(3)  Volt/amps 


■  u; 
d  f  >• } 
^  U ) 


GRAPHITE  PRODUCT  WO -i?._ 


Ch«ract*r|zation 

. . . .  ■■  ■  ■!!■■' .  ■  «,»" . . .  . .  ■  " 1  * 11 . . . 

TYFE:  molded,  fine  grained;  high  strength;  high  reproducibility;  long  experience; 

used  for  brushes 


MFG:  processed  below 


machined;  l-20T,b*teh  site  :US( 


ANALYTICAL 


v\  V  ‘-MU 


MOKATIESH  l?-.k?Yr  Test  Specimen  With  Grain  Against  Grain  t  Typical  HX  Proi 

'  or 

(  Method  A*.vrtM(  aw.e*v.(%)  ay.vrh*  9* **.(%)  isoof  eooor 
Y.  Mod.  (10*psi)  r  s  \>r,  bd 


Typical  HX  Prop. 


T.  Str.  (10»ps0 
C.  Str.  (10*psl) 

Flex.  Str.  (10*pti) 

Density  (g/cc) 

c.  Exp.  oo*rct 

Them.  Cond. 

(cal-cm/sec  cm»#K) 

S.  Res.  (KHohm  an) 
Scleroscope  Hardness 
Rockwell  Hardness  (L) 


5.6 

1.90 

f) .  f  ,  - 


22.6 

20.6 

45 


c  .f  ,0 


(  S'  *0 £)  .boh*  Y 
C4q<<?X)  xZ  T 

f  XC  .0 

V*ti^0(5  rf2  *■<•> 
iO’.g)  \fklMeO 

.S*nuO  .rtrwwjT 
\XAr',z  y.v'r 
(«*’«  •.  i  >  '■>«  ^ 

o  >nb"t  {**'1  wuiJoii p  i 

*tH  ii>v  i  -Jl 


Supplier's  Availability 

SUPPLIER  ^  t  IiT,  GRADES  1  SIZES  4  SHAPES  PRICE 
Spear  Carbon  610  bik<U"*l2M*2-l/2"  $1-10 


(1)  Single  point 

(2)  Wt/voluroe 

(3)  Volt/amps 


610  .»  blk<i2"xl2Mx2-l/2"  $l-10/lb 

Fabricated  brushes 
only 

d-'vi’*  1  *  '  !> %  i  K'".l  C 

»h  tf  bv/  *\j r .  tc 
.]  v. 


RATE  or  CAP.  DEL 
10-100  T/yr  l  mo 


1  W  1  1 ! 


T*i  b  l-it(  lt'\  \  yj  (J'slij!  V,  ‘VTi'I 


( ! ) 

.  *00*. 0  avi  ittcjxa  in 
VftxiV 


GRAPHITE  PRODUCT  N0Li°. 


Ch.racterlzation 

.  ■  ...in  . -i.i  i  -I-.  .  i  ...  ..i.m  *«ni  i>i— .Ml..,,,  ii  i  nil...  i  .1  ■—■■■I- .  ■  ..  i  n.  i 

TYPE,  molded,  fine  grained;  need  for  brushes 

.*  5*ii  s>.  un  v!  -j\:d  -V»?u 


MEG:  natural  graphite;  processed  below  2500C;  machined;  1-20T  batch  sise  -t 


ANALYTICAL 


PROPERTIES: 

.1  -  TlX>e 


Teat  Specimen 
or 


With  Grain 


Against  Grain 


Y.  Mod.  (10*pci) 

T.  Str.  (10>p*0 
C.  Str.  (lCPpsi) 

Flex.  Str.  <10»psJ) 

Density  (f/cc) 

C.  Exp.  (104/*C) 

Therm.  Cond. 

(cal-cm/eec  cm**K) 

S.  Res.  (KHohm  cm) 
Scleroacope  Hardness 
Rockwell  Hardness 


Av.VSkM  SU.*w.(%)  Av.VMim  e*d<Wv.(%) 


4.  0,3.5 
1.95,  1.88 
-.1.3 


30.5,8.9 
10,  18 
-.83 


-.5.6 


Typical  H.T.  nop. 

1300F  4O00F 


c 

•-*1 

fQ'OP 

v.r  ' 

-  L 

'Vlf  'X 

‘•CM  .uaj  * 


.?  <t*>: 

•r  f  v 


SUPPLIER 


GRADES 


Supplier's  Availability 


SIZES  4  SHAPES  PRICE  RATE  or  CAP.  DEL 


Speer  Carbon  *  614  '  blk  <12"*12"x2-l/2"  $1-  10/lb  10-100  T/yr  1  mo 

Fabricated  brashes' 
only 


Speer  Carbon 


blk<12Mxl2"x2-l/2"  $l-10/lb  10-100  T/yr  v  1  mo 

Fabricated  brushes 

only  yf  •  /  / 


*  First  number  refers  to  first  product 

(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600*C 

(4)  Volt/amps 


GRAPHITE  PRODUCT  NO-S*. 

_ IJL  on  rouoom  2ttt 


Characterization 


TYPfj  molded,  fine  grained;  high  strength;  high  electrical  resistance;  high 
reproducibility;  long  experience;  used  for  brushes 

_  . . . .  . •  _ _  _  t 

HFG:  artificial  graphite;  processed  below  2500C;  machined,  1-20T  batch  sise 

'•'l-1  <r  *  i  )  }  ’f  ’  £  -vs 


ANALYTICAL 

• .  *  **  "  i '  -S 

PROPERTIES: 

Test  Soadman  With  Grain  Aeskisi  Grata  Twntaal  RT_  Pmt 

or 

:'U 

nkr\t  i?«oV  a-’-  r  A  . 

Method 

Ay 

nil  WmfWW 

SR  d*y.(%)  Av.VakM  SR  4m.(%)  I300F  40CCT 

Y.  Mod.  <10«psl) 

u*  .  •»  .  r* 1 

•UsV  >-  if 

T.  Str.  (10*psO 

:  •  1  tO>‘: 

C.  Str.  (HPptl) 

•*  ‘f  J )  .V.  1 

Flex.  Str.  (HPpti) 

(1) 

6.9 

1 1 

Density  (f/cc) 

(2) 

1.80 

2  ’  / 

C.  Exp.  (10VQ 

«  »  *j i  e)  >0 

Therm.  Oond  , 

(cttan,  sec  cm**K) 

I'.’O'. 

S.  Res.  (KHohm  cm) 

(3) 

45.2 

10 

Scleroscope  Hardness 

36.7 

8 

Rockwell  Hardness  (L) 

75 

. •  '  .*'!  ’>1  •  ‘1  -  '  ? 

1  r  i \t"  1  1  '  ^  'i'i 

Supplier's  Availability 

SUPPLIER 

GRADES 

Sizes  a  shapes  price  rate  or  cap.  del. 

.*»*»  <v<  10 

m  a  i  '■) 

V  ,  l' 

A’-'7  &  c  *  1  'l 

Speer  Carbon 

619 

blk<  12"xl2"x2-i/2"  $l-10'lb  10-100  T/yr  1  mo 

\°  • 

.f\Oi 

Fabricated  brushes 

only 

•  v  *'  i  t  r  **  i  *  * 

<  **0 

(1)  Single  point 

(2)  Wt/yolume 

(3)  Volt/amps 

Mi  n:  ‘  ) 

ft".'  _*  iV  ff 

•ri.  •’  {’ 


.  . '  -OH  TUU-’iGR* 

GRAPHITE  PRODUCT  NO_12_ 


r.oiJsshsUia'iitfD 

Characterization 


TYPE:  molded,  fine  grained;  high  electrical  resistance;  long  experience;  used  for 
“Crashes 


. _ 


HFG:  artificial  graphite;  processed  below  2500C;  machined;  1-20T  batch  sise 


. 


ANALYTICAL : 


_____ 


NtOKRTIES: 


Test  Specimen 

:l)  ■»  or 

Method 


With  Grain 

.  *  \  hr 


Afrinet  Grain 

.vA 


Y.  Mod.  (10«psD 
T.  Str.  (10*psi) 

C.  Str.  (103psi) 

Flex.  Str.  <10»pei) 

Density  (f/cc) 

C.  Exp.  (10VC) 

Therm.  Cond. 

(cal-cm/sec  em**K) 

S  Ret.  (HHohm  cm) 
Sderoscope  Hardness 
Rockwell  Hardness  (M) 


(1) 

(2) 


(3) 


Av.  value  auew.(%)  av.vmm  an  **.(%) 


5,43 
1.  72 


2166 

47.8 

8? 


17 

1 


16 

9 


\  1 


Topical  H.T.  Prop 
1S0QF  MOOT 

r  0 1  *  i‘3 

*  fon  Kill 

(j  ?-■  ■'!tC 

7V  ')  ,0 

V  .  .nr  oil 
i/  'ac  tfv'ieS) 
(n  m  .  ■ .)  .jwF  .? 

•*  »n  ».»•*  t  u  1  :4, 
vf>  .*  s'  .  I  ,‘Of  K  i>  >1 


yc 


. 


v»u  !»cvA  .* 

Supplier's  Availability 


_ 


SUPPLIER 

'  i  Xi  i  "  '  •'  1 

Speer  Carbon 


GRADES 

001-01  d(U- 

621 


SIZES  A  SHAPES  PRICE 

4  :  >  ^  td 

blk<  12"xl2"x2-l/2"  $i-10/lb 

Fabricated  brushes 

only 


RATE  or  CAP. 

.  <.  i  a^i;V 

10-100  T/yr  1  mo 


o’  t,'j  .  r*) 

st  II J.  >  ,  \  /’  (  S  ) 

,  IT) 


44 


(1)  Single  point 

(2)  Wt/rolume 

(3)  Volt/amps 


GRAPHITE  PRO&UfcT 


Chincterl2»tiofj 


TYMh  molded,  fine  grained;  high  electrical  resistance;  long  experience^  used  for 
■■■■  ■  %  “  ■  ! tojT : 

K«m«  ek 

•  r»i5  r>U<iGH  i.*5rr««S  >rm  .eaidi  nn  *  .etc^nel-?  *^ij5#rd 


brushes 

e.su\iTj  '<j 


IW0.  natural  graphite;  processed,  below 2560C;  machined;  1-20T  batch  sire 


J  'J' 


'  .  i  ■' . 


— 


ANALYTICAL: 


♦  r 

•Y  < 


•wisr  vA 


nOHUTlES: 


Test  Spsdmso 
or 

Method 


With  Grain 


n,  i  • ' Tt 


Y.  Mod.  (10^ 

T.  Str.  (10*psl> 

C.  Str.  (10»psl) 

Flw.  Str.  (10W 
Density  (c/cc) 

C.  Exp.  (lO«/*Ci 
Therm.  Oond. 

(cai-cm'sec  cm**K) 

S.  Res.  (10«ohm  cm) 
Scleroscope  Hardness 


yuw  aragi  >|i  v  4U 


Agaku*  Grain 


»•(%) 


Typical  HX  fVep. 
X300f  40Q0F 


V  .A 

t  "  J 

rv  -"0  r  .hutf  v 

s  #« 

'JC  1 

• 

■f  c0'  ,i  vJ';1  J 

(1) 

0.9 

21 

V- >,*0.  J  ,;t£ 

(2) 

(3) 

1.40 

1.9 

1 

9.4 

■  r ) 

•> 

.  "Q 

t»noO  .mw* 

{."{'’ft*  \ 

(4) 

25.7 

2  J 

*  ••  > 

(m;  ,e 

14.9 

10 

o ,r 

't  'ISr?  a. 

— 


SUPPUER 

*  r  -•  A  •  M  £ 

Speer  Carbon 


c* 


Supptiar’s  Availability 


GRADES 

»•■{  ,4}  , 

702 


VO. 


SIZES  4  SHAPES 


PRICE  RATE  or  CAP. 


DEL 

i  :•  •  a  ;id  .  a  <  >-  ,  .r»- 

blk<12"xl2nx2-l/2M  $l-10/lb  10-100  T/yr  i  mo 

Fabricated  brushes 
only 

*  -  N.  •  ixj-t 


vr>.  i  ‘t, 


;) 


(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600 *C 

(4)  Volt/amps 


I  fc  -J'  i  JT 

'.•it  '4'  (J) 
(t?-.  v j-A.i/rr./.  vS) 
<Tv  e  n  (L) 

ii'*  if  £  {a'l 

>t.  ,-Js7v\.}fy'  t 

OMfi0  5  r  no.-*.  -acn»2t  {oj 
»oft  >-'hx^oO  (?) 
•  qrvoXjic  Y  l  H) 


GRAPHITE  PRODUCT 

^  v.5  T*  i  v  -w-  u/T  i 


Chiracf  rizatiop 


TYPE;  molded,  fine  grained;  high  strength;  high  reproducibility;  long  experience;  high 
production;  used  for  rocket  nozzle  inserts,  continuous  casting  dies,  sintering  boats, 
heater  elements,  crucibles,  and  mechanical  applications  such  as  seals  and  bearincs 

MFG;  calcined  petroleum  coke  and  coal  tor  pitch;  graphitised  oxer  2500C;  machined; 

I-ZOT  batch  size 

ANALYTICAL  *~Aih 

■  * . ' 1  *  ■ —  ■  1 '  • 1 m 1 

.  wth 

Av.  value  0,  03% 

PROPERTIES:  Ttot  Specimen  with  Grain  ~  .  Agtimt  Grain 

Typical  H.T.  Prop. 

*  kk; 

ea, 

Av.  VWw  a*.#w.(%)  Av.  VMm  StxL<tov/%) 

v>»*'  ,V 

1300F  looof 

Y.  Mod.  (10*psQ 

(1) 

1.5 

r .  <j*r  s  jaisM  v 

T.  Sir.  (KPpst) 

(2) 

1.8  1.6 

2.2  3.8 

C.  Str.  (10*psO 

(3) 

6.4  6.8 

7.0.  9.8 

Rsk.  Str.  (KPpsO 

(4) 

3. 7  3. 2 

4.2  *.0 

DsnsHy  (g/cc) 

(5) 

1.65 

C.  Eap.  (lOVC) 

(6) 

3.3  4.4 

9  ,  <r  .ft  .3  -,*■ 

Therm.  Coed. 

x  ^  -  1  v  K.0  t 

(cal-cm/sec  cm1*  IQ 

(7) 

_  .  _  >.*  vJ  1 

0.12 

S.  Res.  (lO^ohm  cm) 

(8) 

8*  6 

7.1  11.7 

Scleroscope  Hardness 

36 

'  •  -  -  < 

Supplier's  Availability 

-  SUPPLIER  ™  jMOCS  .az£3  a  shapes  price  rate  or  cap.  oel 

SAT.v»  i * 

Speer  Carbon  3499  blk  12”  x  12"  x  5"  $  1-10/lb  100-3  M  T/yr  0-3  mo 

„i  i  < vt  1  Oui  '!'  /  I  l  c  v.  L‘  wf ■  -  <■  > 


General  Electric  MEli*  cyi  1/8«*45M  $l-10/lb  100-3 M  T/yx  3  mo 

Schenectady  blk  1-4" 

rod  1/16-1/8" 
pit  l/16-i" 


1  Hardness  •  40S 

(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  point  loading 

(5)  Wt/vohime 

(6}  Expansion  0-600 *C 

(7)  Guarded  Hot  Plate 

(8)  Volt  /amps 


i;*»  / 

v  J  0  j  '  ^  ^  i 


ft) 


> 


46 


TEMPERATURE 

Ultimate  Strength  vi.  Temperature 
Grade  3499 


i  1000  3000  3 

103  9633  3 

TEMPERATURE 

Electrical  Resistivity  -  Grade  3499 


temperature 

Thermal  Conductivity  -  Grade  3499 


FIGURE  6  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  34 

(Furnished  by  Speer  Cerboa) 


GRAPHITE  PRODUCT  U 0-l£ 


7  T  r-”  i  [  :  r 

Characterization 


r  1 


TYPE:  molded,  fine  grained;  higli  strength;  high  reproducibility;  long  experience;  high 
production;  used  for  rocket  nozzle  inserts,  continuous  casting  dies,  heat  exchangers. 
sintering  boats,  heater  elements,  crucibles,  molds,  jigs,  fixtures,  seals  and  bearing 
MP G:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  1-20  T  batch 

jTSI  t  V*,  i  ,  .  **•_* 


ANALYTICAL'  Ash 
Av.  value  0.  03% 

-  V  ■  > 


PROPERTIES: 


Test  Specimen 
er 

Method 


With  Grain 


Against  Grain  Typical  RT.  Prop. 


Sy  ^ 

“i  vaNM 


.(%)  Av.  Vahw  an  *v.(%) 


XaOOF  400SF 


Y.  Med.  (10‘psf) 

4D 

.87,  - 

1. 18 

T.Str.  (10*prt) 

(2) 

1.8, 1.6 

1.6,  1.4 

2.  2  3.  8 

c.str.  ao*p»o 

<3) 

6. 8, 6.  0 

7.2,  6, 5 

7. 0  9. 8 

Bm.  Str.  (r0*psl) 

(4) 

3.1,  3.0 

3. 1,  2.  8 

4.2  7.0 

Dsnsity  (g/cc) 

(5) 

1.68, 1.61 

» 

C,  Exp.  (ia*/*o 

(6) 

3.3 

4.4 

Therm.  Cond 

(cehcm/sec  cm**K) 

(7) 

.15 

S.  Rss  (ICHohm  cm) 

(8) 

9.6,  10.2 

9. 1  10. 7 

Scleroscope  Hardness 

37 

Permeability  (cm2 /see’1) 

6.  Ox  IQ’1 

5.8  x  lO"1 

!»  '•r 


SUPPUER 

* 

Speer  Carbon 

t 

Speer  Carbon 


GRADES 

3499S 

3499S 


Supplier’s  Availability 


SIZES  &  SHAPES  P 


cyl  2-5/8-8" 
cyl  10-13” 


PRICE  RATE  sr  CAP.  *  DEL 

r. 

$l-10/lb  100-3 M  T/yr  0-3  mo 

$1-1 0/lb  100-3  M  T/yr  0-3  mo 


*  First  number  refers  to  first  product 
(1)  Sonic 

(21  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt /volume 

{6)  Expansion  0-600  *C 

(7)  Guarded  hot  plate 

(8)  Volt/amps 


n  a,v 

'J  s 


Thermal  Expansion  vs.  Temperature 


ITltimate  Strength  vs  •  Terrip- 
Grade  3499S 


TEMKIATURF  TBMK3UTUSE 

Electrical  Resistivity -Grade  3499S  Thermal  Conductivity  -  Grade  3499S 

FIGURE  7  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  35 

(Furnished  by  Speer  Carbon) 


GRAPHITE  PRODUCT  NO_36 


/ 


Characterization 

TYPE:  molded,  fine  grained;  high  reproducibility;  long  experience;  used  for  mold  stock, 
electronic  tube  anodes,  support  material  in  furnace  brazing  &  heat  treating,  and 

susceptor  in  induction  heating  furnaces _ 

MEG-,  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
TTOT  batch  size 


ANALYTICAL r  Ash 

Av.  value  0.  03% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical 

H.T.  Prop. 

or 

Method 

Av.  Value  btd.  <Sev.(%) 

Av.  Value  Std.  d«v.(%)  1300F 

4000F 

Y.  Mod.  (10*psi) 

(1) 

J.  3 

T.  Str.  (10»psi) 

(2) 

1.  5 

C.  Str.  (10spsi) 

(3) 

6.3 

6.5 

Rex.  Str.  (10»psi) 

(4) 

3.2 

2.  1 

Density  (g/cc) 

(5) 

1.68 

C.  Exp.  (10«/*C) 

Therm.  Cond. 

(6) 

2.7 

4.  1 

(cal  cm/sec  cm2'K) 

S.  Res.  (lO^ohm  cm) 

(7) 

8.9 

Scleroscope  Hardne 

i 

| 

88 

40 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE  RATE  or  CAP. 

Da. 

Speer  Carbon 

4007 

blk  10"  x  4"  x  2- 

1/2"  $l-10/lb  10-100  T/yr 

1  mo 

( 1 )  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Volt/amps 


f 

* 


50 


m  *i 


GRAPHITE  PRODUCT  NO—LL 


Characterization 

7T/>£;  molded,  fine  grained;  high  electrical  resistance;  high  reproducibility;  long 
experience;  used  for  brushes 

MFQ:  lamp  black;  graphitized  over  2500C;  machined;  1-20T  batch  sise 


ANALYTICAL  Ash 
Av.  value  0.  12% 

PROPERTIES:  Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop. 

or 

Method  Av.Vaktt*  Std  d*v.(%)  Av.  Value  ttddav.(%)  1300F  4000F 

Y.  Med.  (10«psi) 

T.  Str.  (HPpsi) 

C.  Str.  (HHpsI) 

Rex.  Str.  (10*psi)  (1)  1.9, 2.6, 2.9, 4.4  13 

Density  (g/cc)  (2)  1.5,  1.5,  1.5,  1.6  2 

C.  Exp.  (10*/#C)  (3)  5.9,  ( .0,  6.1, 6.1  6.0,  6.2, 6.0,  6.0 

Therm.  Cond. 

(cal-cm/sec  cmJ'K) 

S.  Res.  (lO^ohm  cm)  (4)  61.0,50.8,57,9,52.1  7 

Scleros cope  Hardness  46.0,47.9,53.5,75  9  7 

Rockwell  Hardness  (K)  65,60,75,  110 


Supplier’s  Availability 


SUPPLIER 

GRADES 

SIZES  f.  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Speer  Carbon 

4029 

blk  <12"x,2"x2-l/2" 

$1-  10/lb 

100-3  M  T/yr 

1  mo 

Speer  Carbon 

E-35 

blk  <12"xl2"x2- 1  /Z" 

$  1- 10/lb 

100-3  M  ".Vyr 

1  mo 

Speer  Carbon 

E-28 

blk  <  12"xl2"x2-l/2" 

$  1- 10/lb 

100-3  M  T/yr 

1  mo 

Speer  Carbon 

E-34 

blk  <  12"xl2"x2- 1/2" 

$  1-  10/lb 

100-3  M  T/yr 

1  mo 

All  grades  fabricated  brushes  only. 

*  First  number  refers  to  first  product 

( 1 )  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600*C 

(4)  Volt/amps 


C 
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GRAPHITE  PRODUCT  NO_li 


_ Characterization _ 

TYPE:  molded,  fine  grained;  low  friction;  high  temperature  oxidation  resistant;  abrasion 
resistant;  long  experience;  used  for  mold  stock,  jigs,  fixtures,  seals,  bearings, 

continuous_gastin^.dies.  and  support  material  in  furnace  brazing  fc  heat  treating _ 

HPG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
1-20T  batch  size 


ANALYTICAL 


PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

Method 

Av.  Value  Std.  dev.(%) 

Av.  Value  Std.  dev.(%)  HOOF  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (101 2 3 4 5 6psi) 

(1) 

1.9 

1.9 

C.  Str.  (10*p*i) 

(2) 

6.  7 

6.5 

Flex,  Str.  (10*psf) 

(3) 

4.0 

3.8 

Density  (g/cc) 

(4) 

1.73 

C.  Exp.  (10VC) 
Therm.  Cond. 

(csi -cm/sec  cm**K) 

(5) 

3.3 

4.4 

S.  Res.  (10-*ohm  cm) 

(6) 

10.2 

Scleroscope  Hardness 

35 

Rockwell  Hardness  (L) 

63 

Supplier's  Availability 

SUPPIJER 

GRADES 

SIZES  &  SHAPES 

PRICE  RATE  or  CAP.  DEL 

Speer  Carbon 

4110 

cyl  13" 

$l-10/lb  3M-30M  T/yr  1  mo 

blk  12"xl2"x2- 1/2" 


(1)  AS TM-C- 190-59 

(2)  ASTM-C-695 

(3)  4  Point  loading 

(4)  Wt/volume 

(5)  Expansion  0-600*C 

(6)  Volt/amps 
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GRAPHITE  PRODUCT  NO-li 


Characterization 

TYPE:  molded,  fine  grained;  high  reproducibility;  low  friction;  high  temperature 
oxidation  resistant;  abrasion  resistant;  long  experience;  used  for  mold  stock,  jigs  and 

Jjxturej!^  seals,  bearings,  continuous  casting;  dies _ _ _ _ _ 

MfG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
1-20T  batch  size 


ANALYTICAL: 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

Av.  Veto*  Std  dev.(%) 

Av.  Value  Std.  dev.(%)  1900F 

4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (ltPpsi) 

C.  Str.  (10*psi) 

Rex.  Str.  (10»psi) 

(1) 

5.7 

Density  (g/cc) 

C.  Exp.  (10VC) 

Therm.  Cond. 

(2) 

1.80 

(cal-cm/sec  cm**K) 

S.  Res.  (HHohm  cm) 

(3) 

8.  1 

Scleroscope  Hardness 

35 

Rockwell  Hardness  (R) 

90 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  ft  SHAPES 

PRICE  RATE  or  CAP. 

DEL 

Speer  Carbon 

7110 

cyl  13" 

$l-10/lb  10-100  T/yr 

1  mo 

blk  12"xl2"x2-l/2" 


(1)  4  Point  loading 

(2)  Wt/volume 

(3)  Volt/amps 


GRAPHITE  PRODUCT  NO.-40 


I 

I 

I 


Characterization 

TYPE:  molded,  fine  grained;  good  thermal  insulator;  high  reproducibility;  low  density; 
abrasion  resistant;  long  experience;  high  production;  used  for  jigs  and  fixtures, 
sintering  boats,  and  support  material  in  furnace  brazing  k  heat  treating 
MPG:  calcined  petroleum  coke  and  coal  tar  pitch;  processed  under  2500C;  machined; 
1UU-2000  lb  batch  size 


ANALYTICAL ■  Ash 

Av.  value  0,  15% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std.  dev.(%) 

Av.  Value  Std.  dev.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.0 

T.  St r.  (HPpsi) 

(2) 

0.9 

C.  Str.  (10>psi) 

(3) 

6.8 

7.7 

Rex.  Str.  (10*p*i) 

(4) 

1.9 

1.9 

Density  (g/cc) 

(5) 

1.37 

C.  Exp.  <10«/*C) 

Therm.  Cond. 

(6) 

4.6 

6.2 

(cal -cm/sec  cmJ,K) 

S.  Res.  (lO^ohm  cm) 

(7) 

76.2 

Sole ros cope  Hardne 

bS 
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Rorkwell  Hardness  (L) 

59 

Supplier's  Availability 

SUPPUER  GRADES 

SIZES  A  SHAPES  PRICE 

RATE  or  CAP. 

DEL 

Speer  Carbon  7716 

blk  12"  x  12"  x  5”  <$l/lb 

10-100  T/yr 

0-2  mo 

(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-6V5 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600*C 

(7)  Vclt/amps 

f 
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GRAPHITE  PRODUCT  NO_H 


Characterization 

TYPE:  molded,  fine  grained;  high  strength;  low  friction;  low  porosity;  chemical  resistant; 
abrasion  resistant;  long  experience;  small  sizes;  high  hardness;  used  for  seals, 

.bearings,  and  pistons _ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  processed  under  2500C;  100-2000 
lb  batch  size 


ANALYTICAL’ 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop, 

or 

Method 

Av.  Valut  Std.  dav,(%) 

Av.  Valut  Std.  dav.(%) 

1300F  4000F 

Y.  Mod.  (10»psi) 

T.  Str.  (10»psl) 

(1) 

4.0 

C.  Str.  (lO’psf) 

(2) 

2.5 

Flex.  Str.  <10»psi) 

(3) 

6.0 

Density  (g/cc) 

(4) 

1.78 

C.  Exp.  (1CH/*C) 

(5) 

4,0 

Harm.  Cond. 

(cs!-cm/sec  cml*K) 

S.  Res.  (KHohm  cm) 

Sclcroscope  Hardness  80 


Supplier's  Availability 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  8645  Individually  mold-  $1- 10/lb  10-100  T/yr  0-3  mo 

ed  items  <  6"  dia 


(1)  ASTM-C- 190-59 

(2)  ASTM-D-695 

(3)  4  Point  loading 

(4)  Wt/volume 

(5)  Expansion  0-600 *C 


GRAPHITE  PRODUCT  NO_42 


_ Characterization 

TYPE:  molded,  fine  grained;  high  ftrength;  high  reproducibility;  abrasion  resistant; 
long  experience;  high  production;  used  for  jigs  and  fixtures,  rocket  nozzle  inserts, 
continuous  casting  dies,  and  c-ucibles 

MFG;  calcihed  petroelum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  100-2000 
lb  batch  size 


ANALYTICAL  Ash 

Av.  value  0,  04% 


PROPERTIES: 

Test  Specimen 

AT 

With  Grain 

Against  Grain 

Typical  H.T.  Prop, 

Method 

Av.  VakM  atd.  d*v.(%; 

Av.  VakM  Std  d*v.(%) 

1900F 

4000? 

Y.  Mod.  (10*psi) 

(1) 

1.4 

1.2 

T.  Str.  (10*psi) 

(2) 

2.4 

2.  1 

4.0 

5.7 

C.  Str.  (10»psi) 

(3) 

9.2 

9.6 

10.5 

14.8 

Flex.  Str.  (KPpsi) 

(4) 

4.4 

4.  1 

6.0 

11.3 

Density  (g/cc) 

(5) 

1.79 

C.  Exp.  (10VC) 

(6) 

3.0 

4.7 

Therm.  Cond. 

(cal-cm,  sec  cm**K) 

(7) 

0.2 

S.  Res.  (lO^m.cm) 

(8) 

11.4 

8.4 

7.6 

Scleroscope  Hardness 

48 

Supplier’s  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

Speer  Carbon 

9135 

9139 

Finished  shapes 
only  with  <  3M 

<$1-  10/lb 

100-3  MT/yr  0-4  mo 

wall  thickness 


[1)  Sonic 

[2)  AS TM-C- 190-59 
[31  ASTM-D-695 

[4)  4  Point  loading 
5)  Wt /volume 
b)  Expansion  0-600 *C 
7)  Guarded  hot  plate 
|8)  Volt/amps 
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GRAPHITE  PRODUCT  NO 


Characterization 

TYPE:  molded,  fine  grained;  high  strength;  high  reproducibility;  abrasion  resistant;  long 
experience;  high  production;  used  for  jigs  and  fixtures,  rocket  nozzle  inserts, 

continuous  casting  dies,  and  crucibles  _ 

MFC:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  100-2000 
lb  batch  size 


ANALYTICAL ■  Ash 

Av.  value  0.  04% 


PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value  Std.  dev.(%) 

Av.  Value  Std.  dev.(%) 

1300 F 

4000F 

Y.  Mod.  (10*psi) 

(1) 

1.  1 

T.  Str.  (10>psi) 

(2) 

2.2 

2.  1 

3.2 

4.8 

C.  Str.  (10»psJ) 

(3) 

8.  1 

8.4 

9.7 

13.2 

Flex.  Str.  (10*psi) 

(4) 

4.2 

3.6 

5.8 

9.3 

Density  (g/cc) 

(5) 

1.70 

C.  Exp.  (10*/*C) 

(6) 

3.2 

4.5 

Therm.  Cond. 

(cal -cm/sec  cm**K) 

(7) 

0.2 

S.  Res.  (HHohm  cm) 

(8) 

9.1 

7.6 

10.2 

Scleroscope  Hardness 

44 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon 

9134 

Machined  shapes  $1- 10/lb  100-3  M  T/yr  0-1  mo 

only  up  to  13"  dia 

with  <  3"  wall 
thickness 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Guarded  hot  plate 

(8)  Volt/amps 
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Stress,  p.  s.  i.  Parallel  to  Crain 


4000 


3000 


2000 


1000 


0  01  0.2  OJ  0  A 

%  ELONGATION 

Tensile  Stress -Strain  Curve* 
at  Various  Temperature* 
Grade  9134 


Ultimate  Strength -Grade  9154 


FIGURE  9  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  43 

(Furnished  by  Speer  Carbon) 
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GRAPHITE  PRODUCT  NO _i£ 


Characterization 


TYPE:  molded,  fine  grained;  high  strength;  high  reproducibility;  long  experience;  high 
production;  used  for  mold  stock,  rocket  nozzle  inserts,  sintering  boats,  continuous 
casting  dies,  heater  elements,  and  crucibles 
MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
1-20T  batch  size 


ANALYTICAL 
Av.  value 


Ash 
0.  03% 


PROPERTIES: 

Test  Specimen 

Of 

With  Grain 

Against  Gnln 

Typical  H.T.  Prop. 

Method 

Aw.  VthMf*  Std.  dsv.(%) 

Av.  VshM  ttd.  tfev.(%)  1900F 

4000F 

Y.  Mod.  (10*psl) 

(1) 

1.3, 1.3,  - 

T.  Str.  (101 2 3ps0 

(2) 

2.0,  2.4,  2.0 

1.8,  2.0,  9.6 

3.2 

5.0 

C.  Str.  (lO’psJ) 

(3) 

8.2,  9.0,  8.8 

9.0,  9.7,  9.6 

10.0 

15.0 

Rax.  Str.  (10*psfy 

(4) 

4.0, 4.7, 4.6 

3.8, 3.6,  - 

6.2 

10.0 

Density  (g/cc) 

(5) 

1.73,  1.79,  1.79 

C.  Exp.  (10«/*C) 

Therm.  Cond. 

(6) 

3.4 

4.5 

(cal-cm/sec  cm**K) 

(7) 

.25 

S.  Res.  (104 5 6 7 8ohm  cm) 

(8) 

9.9,  8.9,  8.6 

7.6 

13.5,  13^13.0 

Scleroscope  Hardness 

45 

Permeability  (cm^ 

/aec"l) 

0.42 

0.48 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES 

PRJCE 

RATE  or  CAP. 

DEL 

Speer  Carbon 

8882 

cyl  10-13"- 

$1- 10/lb 

100-3  M  T/y 

r  0-3  mo 

Speer  Carbon 

8882 

cyl  2-5/8-8"  dia 

$1- 10/lb 

100-3 M  T/y 

r  0-3  mo 

Speer  Carbon 

8826 

blk  12"xl2"x2-l/2 

'^$1- 10/lb 

100-3  M  T/y 

r  0-3  mo 

*  First  number  refers  to  first  product 

( 1 )  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600*C 

(7)  Guarded  hot  plate 

(8)  Volt/amps 


I'd"-’ 


T  ('  ‘  y 


60 


TEMPERATURE 


Ultimate  Strength-Grade  8882 

FIGURE  1 1  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  44 

(Furnished  by  Speer  Carbon) 


GRAPHITE  PRODUCT  NO-45 


_ Characterization _ 

TYPE:  molded,  fine  grained;  high  strength;  high  density;  used  for  EDM  electrodes,  molds, 
jigs,  fixtures,  sintering  boats,  heater  elements,  crucibles,  rocket  nozzle  inserts, 
continuous  casting  dies,  and  susceptor  in  induction  heating  furnaces 
MFG;  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
106-2000  lb  batch  size  - 


ANALYTICAL' 

— 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Y.  Mod.  (10*psi) 

T.  Str.  (HPpsi) 

C.  Str.  (HPpsi) 

Method 

Av.  Value  Std.  dev,(%) 

Av.  Value  Std.  dev.(%) 

1300F  4000F 

■> 

\  » 

Rex.  Str.  (10»psl) 

(1) 

6.5 

i  f  ; 

Density  (g/cc) 

(2) 

1.92 

C.  Exp.  (10VQ 

Therm  Good 
(cal-cm  sec  cm**K) 

(3) 

5.3 

6.3 

t, 

-f.O 

S.  Rss.  (lO^ohm  cm)  (4) 

Scleroscope  Hardness 

12.4 

75 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  It  SHAPES 

PRICE  RATE  or  CAP.  DEL 

Speer  Carbon 


9326 


blk  4"  x  12"  x  2" 
4"  x  10"  x  4" 


$l-10/lb  10-100  T/yr  0-6  mo 


(1)  4  Point  loading 

(2)  Wt/volume 

(3)  Expansion  0-600 *C 

(4)  Volt/amps 


GRAPHITE  PRODUCT  NO_44 


_ Characterization _ 

TYPE:  molded,  fine  grained;  high  strength;  high  reproducibility;  low  friction;  low 
porosity;  chemical  resistant;  abrasion  resistant;  long  experience;  used  for  mechanical 
applications  such  as  seals,  bearings,  end  plates^  and  valves 
MfG:  artificial  graphite  and  coal  tar  pitch;  processed  under  2500C;  100-2000  lb 
batch  size 


ANALYTICAL 


PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

A v.  ValtM  Std.  d#v.(%) 

Av.  Valus  8*L  der.(%)  1300F  4000F 

Y.  Mod.  (10*p*D 

T.  Str.  (lO’pei) 

(1) 

4r  0 

C.  Str.  (10*psi) 

(2) 

20.  0 

4  »  . 

Flex.  Str.  (10*psi) 

(3) 

6.8 

C  .  r 

Density  (g/cc) 

(4) 

1.8 

C.  Exp.  (10VO 

(5) 

2.6 

Therm.  Oond. 

(cal-cm/sec  cm*‘K) 

S.  Res.  (lO^ohm  cm) 

Scleroscope  Hardness 

65 

_  _  ..  .  . .. .  Supplier's  Availability  _ 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  7  RATE  or  CAP.  DEL 

Speer  Carbon  9372  blk  12"xl2"x2- 1/2"  $l-10/lb  10-100  T/yr  0-3  mo 


(1)  AS TM-C- 190-59 

(2)  ASTM-D-695 

(3)  4  Point  loading 

(4)  Wt /volume 

(5)  Expansion  0-600*C 


GRAPHITE  PRODUCT  NO_iZ 


_ Characterization _ 

TYPE:  molded,  line  grained;  high  strength;  high  electrical  resistance;  high  reproduci¬ 
bility;  abrasion  resistant;  long  experience;  high  hardness;  used  for  jigs  and  fixtures, 
ainterinc  boat*,  hledge.  nietane.  tupnnrt  mAtAriai  in  turn* cm  hrar.ing  L  tmnHng 

MfG:  lamp  black;  graphitized  over  2500C;  machined;  1-20T  batch  size 


ANALYTICAL' 

Av.  value 

Ash 

0.  2% 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

Method 

Av.  Veto*  Std.  dtv.(%) 

Av.VsHm  atddsv^S)  1300F  4000 f 

Y.  Mod.  (10*psl) 

(1) 

1.2 

T.  Str.  (10*psi) 

(2) 

2.5 

C.  Str.  (10*psi) 

(3) 

10.0 

12.  0  ‘  1 2 3 

Flex.  Str.  <10*psl) 

(4) 

5.0 

4‘ 6  1  ; .  e  « 

Density  (g/cc) 

(5) 

1.67 

C.  Exp.  (10h*/*O 
Therm.  Cond 
(cai-cm/sec  cm*’K) 

(6) 

5.6 

itC  O 

5*5  r  (  Q/,  ■ 

ta  **  1 

S.  Res.  (104 5 6 7ohm  cm) 

(7) 

30.5 

a  .fck, 

"  •  ')«  sS  2 

Scleroscope  Hardness 

71 

Rockwell  Hardness  (M) 

77 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRICE  RATE  or  CAP.  DEL 

Speer  Carbon 

9420 

blk  10"  x  4"  x  3" 

$l-10/lb  100-3 M  T/yr  0-2  mo 

(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600*C 

(7)  Volt/amps 


•f?  i ) 


a  r  c  '  Jnir  :  t*  ,  rf 
sifiu (£) 
>*'  rn  ttrijM;  ?i  (A) 

it  \  ,u  (V) 


GRAPHITE  PRODUCT  NO_ii 


Characterization 

TYPE:  molded,  fine  grained;  high  strength;  high  electrical  resistance;  high  reproduci- 
bility;  long  experience;  used  for  jigs  and  fixtures,  sintering  boats,  support  material 

in  furnace  brazing  k  heat  treating;  used  as  a  substrate  grade _ _ _ _ 

MFG:  lampblack;  braphitized  over  2500C;  1-20T  batch  size 


ANALYTICAL- 
Av.  value 

Ash 

0.  12% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  VakM  Std.  dev.(%) 

Av.  Value  Std  dev.(%) 

1300F  4000 F 

Y.  Mod.  (10*psi) 

(1) 

1.  1 

T.  Str.  (101 2 3 4 5 6 7psl) 

(2) 

2.3 

C.  Str.  (lO’psi) 

(3) 

10.2 

10.5 

Flex.  Str.  (lO’psi) 

(4) 

4.5 

4.2 

Density  (f/cc) 

(5) 

1.58 

C.  Exp.  (1(H/*C) 

(6) 

5.7 

5.6 

Therm.  Cond. 

(csl-cm/sec  cm**K) 

S.  Res.  (HHohm  cm) 

(7) 

35.6 

Scleroscope  Hardness  (A) 

60 

Rockwell  Hardness  (L) 

85 

_ Supplier’s  Availability _ 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  9429  blk  12"x6"x2- 1/4"  $l-10/lb  100-300  T/yr  0-2  mo 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600*C 

(7)  Volt/amps 


GRAPHITE  PRODUCT  NO-42 


\ 


Characterization _ 

TYPE:  molded,  fine  grained;  high  electrical  resistance;  high  reproducibility;  low 
friction;  used  for  brushes 


MFG:  lamp  black;  graphitized  over  2500C;  machined;  1-20T  batch  size 


ANALYTICAL’  Ash 

Av.  value  0. 1% 


PROPERTIES: 


Test  Specimen 
or 

Method 


Y.  Mod.  (10*psi) 

T.  Str.  (10»pe0 
C.  Str.  (10*psi) 

Flex.  Str.  (10»psi)  (1) 

Density  (f/cc)  (2) 

C.  Exp.  (10»/*C) 

Therm.  Cond. 

(csl-cm/sec  cm**K) 

S.  Res.  (lCHohm  cm)  (3) 

Scleroscope  Hardness 


With  Grain — ~ 

Av.  Valov*  8td-  d*v.(%) 


3.4,  2.7 
1.64,  1.56 


45.7,61.0 

61,55 


\  \A.  • 

i  v 

"  Against  Grain  typical  H.t.  Wbpr- 

Av.  Valov  Std.  dw.(%)  1300F  4000F 


•  .  tv  i  .  • 

■«T  ■  )  *5  T 

tv <  or  .t r  ) 

v  r.ef 
.1  r:.i  ... 

- rriviP 

«■'  "■*  •  UJ) 

A  .< 
.j;>r 


Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  --  DEL 

^J'ir  ....  o:,,rv 


Speer 

Carbon 

9457 

blk  <12"xl2"x2- 1/2" 
Fabricated  brushes 
only 

$l-10/lb 

10-100  T/yr 

i 

1  mo 

a  *  “  •  /  C. 

Speer 

Carbon 

E57 

blk  < 12"xl2"x2- 1/2" 
Fabricated  brushes 
only 

$l-10/lb 

10-100  T/yr 

ivc,  .  .»*• 
V  TUK-  >  \  ' 

1  7;ns‘  • 

1  mo 

i  •  ) 

’•  <i) 

‘V  {f  ’ 

*  First  number  refers  to  first  product 


( 1 )  Single  point 

(2)  Wt/volume 

(3)  Volt/amps 


67 


GRAPHITE  PRODUCT  NO_l® 


’<?'  i''# 1  r r  -  ■« 

Characterization 


TYPE:  molded,  fine  grained;  high  reproducibility;  long  experience;  used  for  brushes 


MEG:  calcined  petroleum  coke;  graphitized  over  2500C;  machined;  1-20T  batch  size 


ANALYTICAL’  Ash 

Av.  value  0.05% 


- 

*  *  — 

*■ 

—  _  — 

PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

'  \ 

Method 

Av.  Value 

•W.dsv.(%> 

Av.  Value  Hd.dev.(%) 

I300F  4000 f 

Y.  Mod.  (10*psi) 

T.  Str.  (10*psl) 

C.  Str.  (10*psi) 

Rex.  Str  (10®psi) 

(1) 

3.5 

1 

Density  (g/cc) 

(2) 

1.70 

.02 

**  "  $  ;  .  i  {jv  1 

C.  Exp.  <10«/*C) 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

7  ^  ;  i 

S.  Res.  (lO^ohm  cm) 

(3) 

8.4 

1 

Scleroscope  Hardness 

35.5 

5 

Rockwell  Hardness  (R) 

• 

73 

Supplier’*  Availability 


SUPPLIER 


on, 


Speer  Carbon 


GRADES 

E-3 


SIZES  A  SHAPES 


PRICE 


RATE  or  CAP. 


I  ? 


blk<  12nxl2,‘x2-l/2"  $l-10/lb  10-100  T/yr 

Fabricated  brushes 

only 


DEL 
1  mo 


rvn 


v  r  i  ’ 


■  i-w 


nil  t 
l  iXU  i  t 

i  -in  i  i. 


t  ■  v- ) 

..V 

(  ) 
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(1)  Single  point 

(2)  Wt/volume 

(3)  "Volt /amps 


!  tf  >  t  : 


t  *  i 


GRAPHITE  PRODUCT  NO—ii 


_ Characterization _ 

TYPE:  molded,  fine  grained;  high  electrical  resistance;  high  reproducibility;  long 
experience;  used  for  brushes 

MFG;  calcined  petroleum  coke;  graphitieed  over  2500C;  machined;  1-20T  batch  sire 


ANALYTICAL 


PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

or 

*3. 

Method 

Av.  Value 

8teLdev.<%) 

Av.  Value  Std.  4ev.(%) 

Y.  Mod.  (10*psi) 

T.  Str.  (10*psi) 

C.  Str.  (10*psi) 

Flex.  Str.  (10>psi) 

(1) 

3.8 

2 

Density  (*/cc) 

(2) 

1.60 

1 

C.  Exp.  <10«/*C) 

Therm.  Cond. 

(3) 

4.4 

5.4 

(cal<m/sec  cm1  K) 

S.  Res.  (10“*ohm  cm) 

(4) 

17,9 

6 

Scleroscope  Hardness 

37 

L  .  f- 

L  , 

Rockwell  Hardness 

85 

Typical  H.T.  Prop. 

1SOOF  40007 


!■» 


J  ,r>} 

j  '  ^  ;t) 

Supplier’s  Availability  } 

SUPPUER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  „  DEL 


Speer  Carbon  E-22  blk  <  \Z"M"x2-l  tl"  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 
only 


-  f  *•  .  '  .*  '  •  L/"\ '  a  i  -  *«e  -  r.  * 

(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600*C 

(4)  Volt/amps 

a  i:  .*  ?  ,<3  .'l/idf/T 

Ylr. 


!  "SS  1 


iy\7  ‘JO  I  i  'M'Oi 


'.xz:nd 


'diz-O  ^  -s'*  *■£ 


iCSi/fl^rr  i/STUr't  T'-jd'Vlrtg 
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GRAPHITE  PRODUCT  NO_Ji 


Characterization 

TYPE:  molded,  fine  grained;  high  electrical  resistance;  high  reproducibility;  long 
experience;  used  for  brushes 

MR?:  lamp  black;  graphitized  over  2500C;  machined;  1-20T  batch  size 


ANALYTICAL  Ash 

Av.  value  0.  1% 

PROPERTIES:  Vest  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop. 

or 

Method  Av.  Value*  ttd.  ctev.(%)  Av.Vak*  fltd 1300 F  4000F 

Y.  Mod.  (10«psO 
T.  Str.  (103psi) 

C.  Str.  (103psQ 

Flex.  Str.  (10*psi)  (1)  4.^3.5^3.^4.0  12 

Density  (j/cc)  (2)  1.6^1.5^1.5^1.66  2 

C.  Exp.  (10VQ  (3)  6.1,6.Ct5.7,6.0  6.Q6.^5.7,6.1 

Therm.  Good. 

(eat-cm/sec  cm^K) 

S.  Res.  (ICHohm  cm)  (4)  37.^6*1,59,1,67.0  6 

Scleroscope  Hardness  69,  94,  80,  83  6 


(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600 *C 


(4)  Volt/amps 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRKT: 

RATE  or  CAP. 

DEL 

Speer  Carbon 

E-23 

blk<  12"xl2«x2-l/2” 
Fabricated  brushes 
only 

$  1-10/lb 

10-100  T/yr 

1  mo 

Speer  Carbon 

E-43 

blk<  12,*xl2"x2-l/2" 
Fabricated  brushes 

$  1-10/lb 

10-100  T/yr 

1  mo 

only 

J 

Speer  Carbon 

E-27 

blk  <  12"xl2nx2-l/2 ” 
Fabricated  brushes 
only 

$ 1-10/lb 

10-100  T/yr 

1  mo 

Speer  Carbon 

E-24 

blk<l2"xl2"x2-l/2" 

$1-  10/lb 

10-100  T/yr 

1  mo 

Fabricated  brushes 
only 


*  First  number  refers  to  first  product 
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GRAPHITE  PRODUCT  W0.J2 


Characterization 

TYPE:  molded,  fine  grained;  high  strength;  high  electrical  resistance;  high 
reproducibility;  long  experience;  used  for  brushes 

MFG:  lamp  black;  graphitined  over  Z500C;  machined;  1-20T  batch  sire 


ANALYTICAL:  Ash 

Av.  value  0.  1% 


PROPERTIES:  Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prep. 

or 

Method  Av.  Vatu*  SkL<tev^%)  Ax.VakM  ML  *•«.(%)  1300F  4000F 

Y.  Mod.  (10*psO 
T.  Str.  (lOW 
C.  Str.  (10*psO 

Flex.  Str.  (HPpsi)  (1)  5.1, 5.2, 5.9  11 

Density  (g/cc)  (2)  1.68, 1.73,  1.74  2 

C.  Exp.  (10VQ)  (3)  5.5. 6.0  6.0, 6.1 

Therm.  Oond. 

(catcm/sec  cm**K) 

S.  Res.  (10*ohm  cm)  (4)  31.S^45L3^4(14  7 

Scleroscope  Hardness  69, 84, 85  4 

Rockwell  Hardness  (L>)  100, 115, 100 


Supplier's  Availability 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  CEL 

Speer  Carbon  E-25  blk <  12"xlZ,ex2-l/2M  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brashes 
only 

Speer  Carbon  E-38  blk<12"xl2"x2-l/2”  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 
only 


Speer  Carbon  E-44  bik<  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 
only 


♦  First  mu  >.  >er  refers  to  first  product 

(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600 *C 

(4)  Volt/amps 

I 
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GRAPHITE  PRODUCT  NO  54 


Characterization 


TYPE:  molded,  fine  grained;  high  electrical  resistance;  long  experience; 
used  for  brushes 

.  t  i\**\  »r  ’WT 

<  .*5  1 

-•*«**  «—w  «• 

*I»J.  0/  ’ 

MfG:  lamp  black;  graphitixed  over  2500C;  machined;  1-20T  batch  site 

.M, 

ANALYTICAL:  Ash 

Av.  value  0. 1% 

■  < t 

PROPERTIES: 

Tost  Specimen 
or 

With  Grain  Against  Grain 

Typical  H.T.  Prop. 

i  ■  K 

Y.  Mod.  (10*psi) 

T.  Str.  (10»psi) 

C.  Str.  (ltPpsi) 

Method 

Av.  Value  Std.  dev.(%)  r  ^  Value  tM.dev.(%) 

1300F  4000F 

1  ;l  v 

!  '  '/  v 

Flex.  Str.  (10*psi) 

(1) 

4. 4  2  22 

;  "■  -  v-  vr* 

Density  (g/cc) 

(2) 

1.59  2 

t  j  ■) 

C.  Exp.  (10«/*C) 

Them).  Cord. 

(csl-cm/sec  cm**K) 

(3) 

6. 0  f .  2 

[  y  *  i  I##  .o 

c  h/v  r  >f*r 

,  .1  .  I'J  •  ;/ 

S.  Res.  (10-*ohm  cm) 

(4) 

48.8  7 

»,  .  f*  :• 

Rockwell  Hardness 

* 

* 

107  5 

*  A  ’  f  '  * 

Supplier’s  Availability 

•  .  -■  1  v' 

SUPPLIER  *  JU1HADES  i^l  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 


Speer  Carbon  E-37  blkci12t'xl2'bc2-l/2,r  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes  f» 
only 


r-u  !  tv\r«t.)I.CJ  cH\G 

(1)  Single  point 

(2)  Wt/volume 

(3)  Expansion  0-600 *C 

(4)  VoSTTmp.  u  ' 


(  K  4  L,y"S  {  x"  f.  t  >  J'd 

€->ti urti  tf>  vnrf*,  . 

^  if/. 

K 


V.  i  ~  \S' Hr'- St 

k:  szysi'ir'l 
\Ui-J 


a.- ill  s~  '  a  >  f«* 
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it 


i  -•  yboi  q  i  ^  t  i 


'<  i  .  "%«-i  *  3<  ' .  ^  * 

? ( f } 
v\jW 

3mC*vd  1  (?) 


graphite  product  no_5! 

_  i  ,  ■  j  ‘  >  .Ti  .■  i  ■* 


Characterization 


TYPE :  molded,  fine  grained;  high  strength;  high  electrical  resistance;  high 

mmmmammm  .VJ*-  ,  <' 

reproducibility;  used  for  brushes 


MFG.‘  lamp  black;  griphitiaed  over  2500C;  machined;  1-20T  batch  size 

4  1  1  '  i  .  -  t.  '  !  »  .  ~  .  \  .  r  :5 


ANALYTICAL- 
Av.  value 


Ash 
0.  1% 


PROPERTIES: 


Test  Specimen 
r*  or 


With  Grain 


Afrintt  Grain 


Typical  H.T.  Proc 


Av.  Value  atd.  dev.(%)  Am.  VWm 


uoor  4Q0QF 


Y.  Mod.  (10'psi) 

T.  Str.  (10spei) 

C.  Str.  (109pei) 

Flex.  Str.  (10*psi) 

Density  (g/cc) 

C.  Exp.  (l(H/#0 
Therm.  Cond. 

(caTcm/iec  cm**K) 

S.  Res.  (IKHohrn  cm) 
Scleroscope  Hardness 


5.0 

1.80 

6.0 


40.6 

75 


bcM  V 
Orq'Oi)  V?  ~ 
f>  ».£  .0 
(  ^-0  t  ?  . 

n  u.’’ 

■<"  Vlt*  JTt>  V?1  * 
!/m  r*i<1o^O  f)  ,«*)  * 
i  ~  l  *  tqx>.,  «.>'*  >•  > 

*  •> ;  ;b  "  t  •  ‘ Vsl  jOsl 


& 


GRAPHITE  PRODUCT  NO_£i 


Characterization 


used  for  brushes 


MFG;  lampblack;  graphitized  over  2500C;  machined;  1-20T  batch  size 


ANALYTICAL 


Test  Specimen 


PROPERTIES 


Against  Grain 


9bL6m.(%) 


Y.  Mod.  (IO"psi) 

T.  Str.  (101 2 3psQ 
C.  Str.  (KPpsi) 

Flex.  Str.  (HPpti) 

Density  (g/cc) 

C.  Exp.  (1Q4/*C) 

Therm.  OocxJ, 

(cal-cm/sec  cm**K) 

S.  Res.  (104ohm  cm) 
Sderoscope  Hardness 
Rockwell  Hardness 


Supplier's  Availability 


blk<12,,xl2,tz2-l/2 
Fabricated  brushes 
only 


(1)  Single  point 

(2)  Wt /volume 

(3)  Expansion  0-600 *C 

(4)  Volt/amps 


GRAPHITE  PRODUCT  NO-S2- 


Characterization 


TYPE?  molded,  fine  grained;  high  electrical  resistance;  high  reproducibility; 
ling  experience;  used  for  brushes 

MFG-  lampblack;  graphitised  over  2500C;  machined;  1-20T  batch  sise 

ANALYTICAL- 

Ash 

Av.  value 

0.  1% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

ril  £ C  V  J*  l 

Method 

Av*  df 

v.<%>  Av.  Vatu*  9td  <J#v.(%)  1300F  4000F 

Y.  Mod.  (10*ptD 

T.  Str.  (KPpsi) 

C.Str.  pO>psQ 

Rea.  Str.  (10*p*.) 

(1) 

3.2,  3.1,  2.7 

2 

Density  (g/cc) 

(2) 

1.64*1.56^1.54 

2 

C.  Exp.  (10VC) 

(3) 

5.5,  5.9,  5.9 

6.0 

Therm.  Cend. 

(cal-cm/ssc  cm**K) 

w  •  v) 

S.  Res.  (104ohin  cm) 

(4) 

53.1,59.2,6(12 

9 

Scleroscope  Hardness 

63,61,63 

T  ;  *  f 

Rockwell  Hardness  (L) 

86,82,85 

— 

Supplier's  Availability 

SIZES  a  SHAPES 


PRICE 


RATE  or  CAP.  DEL. 


Speer  Carbon 


•  U  '  t 


Speer  Carbon 


Speer  Carbon 


E-50 


E-45 


E-41 


blk<12"xl2"x2-l/2"  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 

only 

blk<  12Mxl2"x2-l/2"  $l-10/lb  10-100  T/yr  <lm6 

Fabricated  brushes 

only  ">  v  '  n  i'  ■>.  (.  i ) 

( t 

blk<12Mxl2nx2 -1/2"  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 

only 


♦First  number  refers  to  first  product 

(1)  Single  point 

(2)  Wt/volume 

(3)  Exj  anion  0-600  *C 

(4)  Volt/amps 
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GRAPHITE  PRODUCT  NO_M 
Characterization 


TYK:  molded,  fine  grained;  high  electrical  resistance;  high  reproducibility 
used  for  brushes 


A 4*G:  lamp  black;  graphitized  over  2500C;  machined;  1-20T  batch  size 


ANALYTICAL- 


Av.  value 


NtOFEKTIB S:  Test  Specimen 

With  Grain  Afrinet  Grain 

Typical  H.T.  Prop. 

or 

> 

_ 

•  »  At 

fllthod 

AaVtfm 

SM.  dw-(%)  /W.  value  9td.  dSv.(S) 

1300F  4000F 

Y.  Mod.  (10*psQ 

•  u''  . •  «M 

T.  Str.  (103psQ 

> 

C.  Str.  (lCPpeQ 

)  .i* 

Flex.  Str.  (10«psf) 

(1) 

3.0 

Density  (g/cc) 

(2) 

1.54 

v  \ 
j  ■* 

-■'ji;  ■■ 

C.  Exp.  (IOVC) 

(3) 

6.2 

6.2 

or  vj 

Therm.  Cond. 

onrw 

(catcm/eec  cm**K) 

**  a  Af'T.yu 

S.  Res.  (HHohm  cm) 

(4) 

66.0 

,  j 

Scleroecope  Hardness 

60 

,  >  ■  ■  O*’  - 1 

Rockwell  Hardness  (L) 

85 

,  »*•  •;  - 

s  t  ‘ •  '  ■  •  >i>. 

Supplier's  Availability 


SUPPLER  GRADES  SUES  A  SHAPES  PRICE  .  RATE  or  CAP.  DEL 

Speer  Carbon  E-51  Mk<i2"xl2,*2-l/2"  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 
only 


(1)  Single  point  -Oj  dfV  1  -  ig 

(2)  Wt/volume 

(3)  Expansion  0-600  *C 

(4)  Volt/amps 

‘Mrt  I  -v^T  *)0i-rOl  '*S\ i - jf'&i 


ft *  i  /  Id 


t(vc{-  iv.i 


*  «  incf  h  3i j  :  -I 


i  iei  il  i  c»  %  .  d-Tntr\ 

f,  'xj  {*) 

op  /rfpv-\  !i  (jSJ 
r^OOu -0  notec j^rXvf 

eqm*‘\iipV  f£) 


± 


graphite  Product  no_ji  . 


- _  „  Characterization _ _ _ 

TYPE:  molded,  fine  grained;  high  reproducibility;  low  friction;  abrasion  resistant;  long 
experience;  low  hardness;  used  for  sintering  boats,  heater  elements,  and  mechanical 
applications  such  as  seals,  bearings,  brushes,  etc*  —  — ~ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
i-ZOT  batch  size 


ANALYTICAL'  Ash 

Av.  value  0,  07% 


PROPERTIES:  Test  Specimen 

With  Grain 

Apinit  Grain 

or 

>  x  it  1 2 3 4 5 6 7 

Method 

Av.  Value 

Save Im  tULtf •».(%) 

Y.  Mod.  (10*psi) 

(1) 

1.2 

T.  Str.  (10>psi) 

(2) 

1.6 

C.  Str.  (lO’psO 

(3) 

6.3 

7.0 

Flex.  Str.  (10*pcQ 

(4) 

3.5 

3.1 

Density  (g/cc) 

(5) 

1.66 

C.  Exp.  (10VQ 

(6) 

3.1 

4.2 

Therm.  Cond. 

(cel-cm/sec  cm**K) 

S.  Res.  (lfrHihm  cm) 

(7) 

11.2 

Scleroscope  Hardnesp 

40 

Rockwell  Hardness  (R) 

80 

typical  n.i.  nop. 
1S00F  4000F 

'-i 

I  '  f  * 
sj  •*’  0  t  * 

m  ^ 

■  >.• 

».  ’S’t  .  S  > 

'  f  *  r  :  /.• 


. 

Speer  Carbon 


Supplltr*!  Availability _ 

SIZES  &  SHAPES  PRICE 
blk  \2uxA2.%lxl-\l2u  $l-10/lb 


RATE  or  CAP. 


100-3  M  T/yr 


I  j'  V- 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Volt /amps 


\i) 

O-tvCTriA  IS) 

C\  'I'i' A  {K] 
fcalbsiui  ' in (-''1  (  hj 

tv,*  (  6) 

D*  00^-0  no  ten sqxIS  f  6’, 
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GRAPHITE  PRODUCT  NO -M. 


Characterization 


reproducibility;  long  experience;  used  for  brushes,  sintering  boats,  high  temperature 
steam  turbine  seals,  blades,  and  pistons 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  processed  under  2500C;  machined 


1-20T  batch  sire 


ANALYTICAL 
A v.  value 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt /volume 

(6)  Expansion  0-600  *C 

(7)  Volt/amps 


PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop 

or 

i 

Method 

..  *•  .-.4  r'i# 

Ay.  VahN  Sid.  dav.(%) 

Aw.  VshM  tld.  dsv^%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

ID 

1.7 

T.  Sir.  (101 2 3 4 5 6 7psi) 

(2) 

2.1 

C.  Str.  (103ps0 

(3) 

10.5 

11.0 

Flex.  Str.  (lQJpsi) 

(4) 

4.6 

4.0 

Density  (f/ccj 

(5) 

1.66 

C.  Exp.  <10«/#O 

(6) 

3.7 

4.9 

•d 

Therm.  Cond. 

(csFcm/sec  cm**K) 

S.  Res.  (HHohm  cm) 

(7) 

25.4 

>•  *  iC 

Scleroscope  Hardness 

52 

\  *  •  .  .  *. 

Rockwell  Hardness  (M) 

50 

Supplier's  Availability 

GRAPHITE  PRODUCT  NO-£i 
Characterization 


f,rc- - - 0 - - -  m - L  electrical  conductor;  high  reproducibility;  used  for 

electric  discharge  machine 


HFG:  cal <'.ined  petroleum  coke;  graphiticed  over  2500C;  machined;  1-20T  batch  sise 


ANALYTICAL; 


Av.  value 


PROPERTIES: 


Y.  Mod.  (10*psi) 

T.  Str.  (103ps0 
C.  Str.  (lCPpsl) 

Flex.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (10*/*C) 
Therm.  Good 
(cstcm/eec  cm**K) 
S.  Ree.  (lO^ohm  cm) 


Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  HJ.  Prop. 

Method 

Ac  VMM*  SM.  dav.(%) 

ht.Watm  md.  dm.(%) 

1300F  4000F 

(1) 

2.0,  - 

(2) 

2.0,  1.9 

'  ’  i)J  i  *V 

(3) 

9.6, 6.4 

8.8 , 6.8 

(4) 

4.6, 3.7 

'  •  ^V:  . 

(5) 

1.79,  1.65 

i-:'  .*  ^  ' 

(6) 

3.4,  3.3 

4.5, 4.4 

U’*  « >  ;*i 

*  f.ari 

tr: 

(7) 

8.6,  8.6 

-  c’-r-ii .  >*$  . 

ss 

45,36 

o  .  • 

<  <  ■  •••  o-  .1  . 

•  nvi  t'jv/jtvo*1 


Supplier's  Availability 


SUPPLIER  GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  ”DEL 

Speer  Carbon  KK- 10 

blk  12**i2ux2-I/2H 

$1- 10/lb 

10-100  T/yr  1  mo 

Speer  Carbon  KK-8 

blk  12"xl2"x2-l/2" 

$  1-10/lb 

10-100  T/yr  0  mo 

t  y  -f;,.  \  i  t 

*  First  number  refers  to  first  product 

(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  Single  point 

(5)  Wt /volume 

(6)  .Expansion  0-600*C 

(7)  Volt /amps 

79 

1 

i 

« 

■ 
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GRAPHITE  PRODUCT  NO_  62 


_ Characterization _ 

TfPB  molded,  fine  grained;  high  strength;  Ugh  reproducibility;  Ugh  density;  low 
porosity;  low  cost;  used  for  electric  discharge  machine 

MFG:  calcined  petroleum  coke;  graphitixed  oter  2500C;  machined;  1-20T  batch  size 


ANALYTICAL: 


’•j  , .  t 


MOPEKTIES: 


Test  Specimen 
or 


Y.  Mod.  (10*psi) 

T.  Sir.  (10»psQ 
C.  Sir.  (IPpsQ 
Fksc  Hr.  (  '"psQ 
Density  (f/cc) 

C.  Exp.  (10VO 
Therm.  Cond. 

(cetoe/MC  cra^'K) 

S.  Res.  (KHohm  cm) 
Scleroscope  Hardness 
Rockwell  Hardness  (L) 


(1) 

(2) 


(3) 


With  Grain 

M«a(%)  AdlVUm 


Grain  Typical  H.T.  Prop. 

HL4*X%)  1300F  4000F 


7.0 

1.91 


8.6 

50 

95 


(>i  n; 


*0 

3 

,  *'* 
■ 
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Supplier's  Availability 


SUPPLIER  GRADES  9fZESt9Htf>ES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  vKK-I2  blk  12"xl2"x2-l/2"  $l-10/lb  10-100  T/yr  0  mo 


(1)  Single  point 

(2)  Wt/volume 

(3)  Volt /amps 


d* 


-i  .  rt  -  T . 

1  ' 

Jit 

j  ■ 

* M  PA 

.'Wl  .A. 

•  Li  i'  -  -  «  V.  u  ' 

(» 

*c:i  1 

re> 

-‘0  ;i  ,r-  i  r  .'4 

H 

«q«U  *  V  V 
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GRAPHITE  PRODUCT  HO_6J_ 


naj'* 

Characterization 


TYfE?  molded,  fine  grained;  high  reproducibility;  long  experience;  high  prodaction;  used 
for  jigs  and  fixtures,  bearings,  brashes,  and  sintering  boats 

. . II.  II-  .  1.  . .  .  ...-I...  II. ■  »  .11. .  I  -  I.  .  ■  . .HI* 

MFG:  calcined  petroleum  coke  and  petroleom  pitch;  graphitized  orer  2500C;  machining 
and  grinding;  100-2000  lb  batch  size 


ANALYTICAL- 
Av.  value 


Ash 

.05% 


PROPERTIES: 


Test  Specimen 

or 

Method 


With  Grain 


Against  Grain 


Typical  H.T.  Prop 


r  v  ?i»  p-  • 

Pm.  Vrin  at  dav^%)  Pm. 


M%> 


Y.  Mod.  (10‘pei) 

T.  Str.  (10*pei) 

C.  Str.  (10*peQ 
Flex.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (1 OVQ 
Therm.  Oond. 
(caKcm/osc  cm**K) 
S.  Res.  (104ohm  cm) 


NEMA 

NEMA 


NEMA 


Sole  roe  cope  Hardnewe 


3.3 

1.-60 


0.4 

35 


{  > 


\  1  •  • r,<- 

.V  v 
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Supplier's  Availability 


SUPPLIER 


J.TT  C  T  ^  i  '  “  ' 

Stackpole  Carbon 


GRADES 

i  *  \  0 1  - 1 

LI 


Ohio  Carbon 


2BE 


SIZES  A  SHAPES 

■<  A 

cyl  1/8-3" 
blk  1-3" 
rod  10  mil- 18" 
pit  1/4-1" 
pit  <1'16" 
pipe  <  1/2" 
pipe  1/2-3" 

cyl  1/8-45" 
blk  1-4" 
pit  <1/16-1". 
pipe  <1/2-10" 


RATE  or  CAP. 
$l-10/lb  10-100  T/yr 


A  u  -  S  i  i  *?-'  * 

n  Ui-y  “£\  i 

AM -IV. 

v  i  -Tjnpct  i*  |el  \ '  Z 

10-100 


$  1-10/lb  10 


T/yr  T/yr 


V‘.', 

(H 

1  mo 


1  Aeh  -  •  l-.5% 
Hardneee  -  45S 


c* 


81 


GRAPHITE  PRODUCT  NO  64 

.  he.* 


_ Characterization _ 

TYPE:  molded,  fine  grained;  long  experience;  high  production;  high  reproducibility;  used 
for  jigs  and  fixtures,  support  material  in  furnace  brazing  fc  heat  treating,  sintering 

boats,  and  heater  elements _ 

MFG;  bmp  black  and  coal  tar  pitch;  graphitired  over  2500C;  machining  grinding  as 
required;  100*2000  lb  batch  . size 

>'«'•  '  f  '  1  .  ,>•  *.!  3  6<Sl 

■  I. . . —  ■  I  . — — .  —  I  — — — — 

ANALYTICAL:  Ash 

Av.  value  0. 07% 

-  c.i  .  ■  .  iv  ;va 


ntomrtes: 

Tsst  Spedmsn 

With  Grain 

Apinst  Grain 

Typical  H.T.  Prop. 

.« 

or 

V. 

>  ,  -  .  - 

.  v/'"  J 

-  -* 

MKnoo 

As.  VMM  M.  **.<%) 

Av.VMm  M.Sm4%) 

1S00F  4000 F 

Y.  Mod.  (10‘psl) 

(i) 

1.3 

1.  1 

T.  Str.  (10*psl) 

-t  ->A‘  v 

C  Str.  (10*p*0 

(2) 

14 

15 

.C'J-.  ii  '■?  i 

Hat.  Str.  GO^xJ) 

(3) 

6 

5 

•  ' r  ; v  \*?  .  ,, 

Density  (g/oc) 

(4) 

1.65 

1.65 

!■  f  ]  S*)'  / 

C.  Exp.  (10VQ 

(5) 

6.  1 

. .  /  !  ■. 

^ '  ‘3 

Therm.  Cond. 

•  -  ,  r,  'j 

(cakm/ssc  cm^K) 

,  v«*n 

S.  Has.  (lO^ohm  cm) 

(6) 

32 
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Supplier’s  Availability 


— 


SUPPUER 

.aUv  TVr  v  jr* 

Stackpole  Carbon  L  31 

■  I 


(11  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatometry 

(6)  NEMA 

rr  w\r 


SIZES  A  SHAPES 

*  **  ✓  A  f'-iil? 


RATE  or  CAP. 


blk  12"  x  12"  x  12"  $1*  10/lb  10-100  T/yr 

r 


f  'j 


fJ»  }  .  U' 


'  ♦  * •  1  nq 
"MU*  JSq 
'S\l  >7. 

» 


,>4 


i- 


r<ii 


DEL 

J  lit/ 

3  mo 

At  *■'*3 


I 


•  •» 


i~)  a/fO 


GRAPHITE  PRODUCT  HO.  6S  ... 


Characterization 


fYfEr  molded,  fine  grained;  high  re p rodccibilitjr;  long  experience;  high  production;  used 
for  mechanical  and  high  temperature  application,  rocket  norrle  insert  a,  continoms 

iataJap  tarn  mi  FrAd 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  finishing  as 
required;  100-2000  lb  batch  size 


ANALYTICAL: 

Av.  value 

Ash 

0.  08% 

.  / 

'iMi”  „‘£j 

,  , «  r 

noHEKnek 

Test  Spsdmsa 

With  Grain 

Agrinrt  Grain 

Typical  H.T.  Prep- 

- 

or 

Msthftl 

AaVStaa  MA.4MI (%) 

AalMsa  SM.Sm4%) 

U00F  400V 

Y.  Mod.  (10W 

(1) 

1.7 

1.2 

- 

T.  9tr.  (10W 

C.  Str  (10*psQ 

(2) 

16 

12 

(u  an  .* 

Fkx.9lr.O0W 

(3) 

5.7 

5.4 

.j:  j*i 

Dsnsfty  (*/cc) 

(4) 

1.74 

1.74 

<*.“  ^  Yiten 

C.  Exp  OOVQ 

(5) 

3.2 

4.9 

'O'  i  ixS  . 

Tbsrm  Cond 
(catcm/sse  cm**K) 

S.  Rax  (lCHohm  cm) 

(6) 

2.0 

»J( 

;  'f  t*  >&'. 

otAo*"'  n  ?•*«  i 

i'yj  a  3 

Stackpole  Carbon 


GRADES 

331 


Supplier**  Avahabtiity _ 

SIZES  A  SHAPES  PRICE  RATE  ar  CAP. 

blk  12”  x  12"  x  3"  $l-10/lb  10-100  T/yr 


CEL. 

3  mo 


(1)  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMa 

(4)  NEMA 

(5)  Dilatometry 

(6)  NEMA 


-P\t 

-  ‘«J  A  [l) 
(M 

AV  m  »*} 


GRAPHITE  PRODUCT  NO.-J&- 


Characterization 


TYAEr  molded,  fine  grained;  high  reproducibility;  used  for  mechanical  application* 
continuous  casting  diet,  sintering  boats,  beater  elements,  and  EDM  electrodes 


MFG  calcined  p^roleum  coke  and  coal  tar  pitch;  graphitixed  over  2500C;  machining 
and  grinding  as  required;  100-2000  lb  batch  sise 


ANALYTICAl 


•oo*  >aou 

Y.  Mod.  (10*psl) 

T.  Str.  (10W 
C.  Str.  (10*ps0 
Fisa  Str.  (lCPpsi) 
Density  (g/cc) 

C.  Exp.  (10«/*C) 
Therm.  Good, 
(csl-cm'esc  cm**K) 
S.  Rsa  (KHohm  on) 


Suppilar'*  Availability 


SIZES  a  SHAPES  PRICE  I  RATE  or  CAP.  n<#EL 

blk  12?'x  12Mx  1-1/4"  $l-10/lb  10-100  T/yr  3  mo  : 


(1)  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatometry 

(6)  NEMA 


GRAPHITE  PRODUCT  NO_£Z 


Characterization 


TYPE:  molded,  fine  grained;  high  reproducibility;  large  aisea;  uaed  for  mechanical 
applications,  rocket  nozzle  inserts,  ccntinuoua  casting  diea,  rupture  diaca,  sintering 


MFG;  calcined  petroleum  coke  and  coal  tar  pitch;  graphitised  over  2500C;  machining 


and  grinding  as  required;  1002-000  lb  batch  size 


ANALYTICAL; 


Test  Specimen 


PROPERTIES. 


1S00F  MOOT 

CK'-  r’OJj .»»’'/  Y 

(saaSii)  .dii .  S 
tie  .3 

(izqtQZ)  \J? 

cr>r\*-01>  f,  3  0 
IfleO  .fined? 

503\ffrv i«5) 

IfO  mdoH'i)  ,g 


•w.  <*•».(%) 


ass^%; 


Y.  Mod.  (10*psi) 

T.  Str.  (10*peJ) 

C.  Str.  (10»psl) 

Flex.  Str.  <10*pel) 
Density  (g/cc) 

C.  Exp.  <10VC) 
Therm.  Cond. 
(cai-cm/sac  cm**K) 
S.  Rea.  (lO^ohn  cm) 


Super's  Availability 


Stackpole  Carbon 


(1)  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatometry 

(6)  NEMA 


Mh  «*\5  fyo  (£* 

T4^-CCi-D-i4TdA  {£} 

(*•) 

wnwio  v\  JW  {?} 
"d  r''*SVe.  at.**oi\2  sad  jo) 
aq«i.$\rh}V  {IT) 


BPS 


GRAPHITE  PRODUCT  NO_£§_ 


_ Characterization _ 

TYPE:  oaolded,  fine  grained;  high  strength;  High  reproducibility;  long  experience;  high  - 
production;  used  for  jigs  and  fixtures,  rocket  nozzle  inserts,  continuous  casting  dies, 
and  crucibles 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Achcsoo 


electric  furnace;  impregnated  in  secondary  processing;  over  20T  batch  size 


-  J  .  f  l  jr  X  , 

fcfdv, 


ANALYTICAL' 
Av.  value 
Std.  dev,  t 


Ash 
0. 15% 
2.5 _ 


,*V  Y 


PROPERTIES: 

Test  Specimen 

With  Grain 

AfMnot  Grain 

Typical  H.T.  Prop. 

. . 7r  «  *  ^ 

nr 

Method 

Ay 

^WWm  VSRM 

i.i  .It  , 

8W.  «*v.(%) 

rav.  tMIIv 

UOOF  4000F 

Y.  Mod.  (10Bpsl) 

d) 

**  Vt% 

1.4 

11 

1.0 

8 

T.  Str.  (10>ps0 

(2) 

3.4 

11 

2.9 

10 

,  0t;  .t-oM  ,-f 

fu-r.K-  ■ )  .If  T 

C.Str.  (10*psJ) 

(3) 

8.3 

12 

8.6 

13 

•  V 

13 

Flex.  Str.  (10*psi) 

(4) 

4.0 

19 

8.5 

V  ^ 

Density  (g/cc) 

(5) 

1.7 

2 

) 

*  ~  JfV 

C.  Exp.  (10V*C) 

(6) 

2.2 

10 

3.4 

6 

t.V- 

Therm.  Cend. 
(caFcm/ssc  cm**K) 

S.  Res.  (104ohm  cm) 

(7) 

0.28 

11.0 

15 

0.21 

,14.5 

10 

•  • '  ' .  V  * 

.  i.w'l 

••  *  . »  ^  ,  . 

-v 

SUPPLIER 


_ Supplier's  Availability 

GRADES  SIZES  A  SHAPES  PRICE 

£  1  <*ilS  &-■ 


RATE sr  CAP.  Ob. 

o.JAfu  PWJ? 


Union  Carbide  ATJ  cyl  13-17"  <$l/lb  100-3  M  1  mo 

blk  9"  x  20"  x  24"  T/yr  T/yr 


(1)  Sonic 

(2)  cyl  1/4"  dia 

(3)  AS TM-C- 190-54 T 

(4)  AS  TM-C- 78-49 

(5)  Wt/volu me 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt/amps 


s a ■:  'l  l  j I>) 
vm  M*w  i: 

•  ?4JV1  ( 

*,  \  <.♦'  > 

*  ■  ’  •  w*  T*  f 

y*t '  ”>irtv  i 

t  ,.s  r 
,  IV  /*  »  v  1 


Zu 


— 


- rjr- - - - —  V  t — * 


■  ^r* 


Young'*  Modulo*  Temper*. tore, 

ATJ  Graphite,  9"  x  20"  x  24" 

«  .  Vfw'**  •  «■**»  «*  »►<** 


-vi  xia  ‘»i*k n  ;>'i  i> *  na,  W 

Ac  rose -Grain  Apparent  Ultimate 
Shear  Strength  vs.  Temperature, 
ATJ  Graphite,  9"  *  20"  * 

T 

LATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  68 
(Furnished  by  Union  Carbide) 


With-Grain  Apparent  Ultimate  Shear 
Strength  to.  Temperature,  s  x  "* 
ATJ  Graphite,  9"x  20”  x  24" 

FIGURE  13 


_ _ 4,  .  -  ja-  . _ .  ..  < _ _ i 

With-Grain  Ultimate  Comp  res  sire 
Strength  va.  Temperature, 

ATJ  Graphite,  9"  x  20**  x  24” 

'  is  y  'fi  if  ,*>!  rtt?  tW 

Across -Grain  Ultimate  Compressive 
Strength  vs.  Temperature, 

ATJ  Graphite,  9"  x  20”  x  24” 

- - * 

*WNWrtl!M»  * 

/  / 

GRAPHITE  PRODUCT  NO_i2_ 


_ _ „ _  Characterization  .  _ ,  _ 

TYPE:  molded,  fine  grained;  high  strergth;  high  reproducibility;  high  density;  lovT” 
porosity;  high  temperature  oxidation  resistance;  used  for  rocket  nozzle  inserts, 
sinte ring  boats,  and  crucibles 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  impregnated  in  secondary  processing;  machined;  1-20T  batch  iize 


ANALYTICAL: 

.  -*  »*;  -  M 

n,Cj  r  •?.  ' 

t  ..  •  .  .  i V  ; 

*» 

PROPERTIES: 

m  nil—  a— 

lad  specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

v?'  f 

Method 

av.vmm  atdw.(%) 

Av.  VMM  ML  dsv.(%) 

1900F  4000F 

Y.  Mod.  (lOOpsD 

(1) 

1.8 

1.1 

v  *:rV  ) 

T.  Str.  (101 2 3ps0 

(2) 

4.4 

3.3 

.V; 

,  i 

C.SK  (10»psJ) 

(3) 

11.7 

12.8 

> 

Flat.  Str.  (10*psl) 

(4) 

5.7 

4.3 

r‘01)  .riZ  ua 

Density  (g/cc) 

C.  Exp.  (10VQ) 

(5) 

(6) 

1.83 

1.8 

3.2 

„fc 

O*  -•{!'}  , 

iv-\ 

Therm.  Cond. 

.tr;»  ’ 

(cat-on/sec  cm**K) 

*1 

<  ■*!  K,  ■  tfr 

->} 

S.  Res.  (104 5 6 7ohm  cm) 

(7) 

8.0 

11.5 

^  .s,f, 

Supplier's  Availability 


8UPPUER1  rJ  GRADES 
Union  Carbide  ^  ATJS 


-f 


SIZES  A  SHAPES 


PRICE  RATE  or  CAP.  '  DEL 


cyl  13-17"  $1- 10/lb  <10  100-3  M  3  mo 

blk  9"  x  20”  x  24”  T/yr  T/yr 

l'  *  \t:  n>'-,  1  -v 


(1)  Sonic 

(2)  cyl  1/4"  dia 

(3)  ASTM-C-109-54T 

(4)  ASTM-C-78-49 

(5)  Wt /volume 

(6)  bar  5/16”  x  5/8”  x  6” 

(7)  Volt /amps 


GRAPHITE  PRODUCT  NO_™ 


Characterization 


TYPE:  molded,  fine  grained;  high  strength;  high  parity;  long  experience 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  grajriiitiaed  over  2500C;  electric 
resistance  furnace;  impregnated  in  secondary  processing;  100-2000  lb  batch  sxse 


ANALYTICAL' 


Union  Carbide  C  CCT 


PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Titnlr.l  Li  T  »* - 

typical  n.T.  wop* 

Method 

Au.  Valet  9MLSml(%) 

Ar.Vtfet  8M.«tov.(%) 

1300F  4000F 

Y.  Mod.  <10«psi) 

1.4 

1.2 

T.  Str.  (lCPpsi) 

3.5 

2.9 

C.  Str.  (10*psi) 

8.2 

8.5 

Flax.  Str.  (10>p»0 

4.0 

3.6 

'•p-  V  .  Hi 

Density  (g/cc) 

1.73 

,  > 

C.  Exp.  (10«/*C) 
Timm.  Cond. 

2.2 

3.4 

c  *\'3 

.'k  ,  7  V' 

(cal-cm/sec  cm**K) 

0.28 

0.21 

J  CSV 

S.  Res.  (104ohm  cm) 

11.0 

1.4 

rm?  r,>)  >-  . 

Supplitr's  Availability 

GRAPHITE  PRODUCT  NO_ZI 


Characterization 


TYPE:  molded,  line  grained;  high  strength;  Ugh  reproducibility;  Ugh  density;  low 
porosity;  used  for  electrolytic  anodes,  rocket  noxsle  inserts,  continuous  casting  dies 


electric  furnace;  1-20T  batch  sine 


ANALYTICAL 


Union  Carbide 


(1)  Sonic 

(2)  ASTM-C- 109-54 T 

(3)  ASTM-C-78-49 

{4)  Wt /volume 

(5)  bar  5/16"  x  5/8"  x  6" 

(6)  cyl  1/2-1"  dia.  x  6"  lg 

(7)  Volt  /amps 


PROPERTIES: 

IW  dpOCtTnOn 

With  Grain 

Against  drain 

Typical  H.T.  fYop. 

.  „ 

mm-MM  _  ■ 

9*.  4*4%) 

'  /W.ValM  Sid.  4*4%) 

HOOF  4000F 

Y.  Mod.  (10"psi) 

Pi  >  f 

(i) 

1.6 

1.4 

T.  Str.  (lOSpsO 

•  »  *  , 

10.5 

.  i-W)  . 

C.  Str.  (101 2 3 * 5 6 7psl) 

(2) 

11 

:'M  '  *  * )  .1  fr 

Flea.  Str.  (10*psi) 

(3) 

4.4 

4.1 

•:  /iff). if  *! 

Density  (g/cc) 

(4) 

1.80 

’it  .■ 

C.  Exp.  (10VC) 

(5) 

2.2 

3.4 

-x3  . 

Therm.  Cond. 

n  .;msi{ 

(cal-cm/sec  cm**K) 

(6) 

.28 

.21 

i/.'hn-  ;*.• ,  iL  J.v 

$.  Res.  (lO^ohm  cm) 

(7) 

11.0 

14.5 

/  ... 

'TiO  ?r»'!oA0i)  ; 

f  •>//  -  1 

Supplier's  Availability 

TYPE:  molded,  fine  grained;  high  strength;  abrasion  resistant;  used  for  seals  and 
bearings 


ANALYTICAL: 


PROPERTIES: 


Test  Specimen 
or 


With  Grain 


Against  Grain 


fyuthofl 

-■  v‘  "  Vi  1  '  • 

Ass  Vahra 

aw.sw^%) 

Mdn(%) 

i" l#  •  W " J 

Y.  Mod.  (10W 

3.5 

<10 

3.5 

<  10 

T.Str.(10W 

7.5 

7.5 

7.5 

7.5 

C.Str.  (10W 

30 

7.5 

30 

7.5 

Flex.  Str.  (10W 

7.5 

7.5 

7.5 

7.5 

Density  (g/cc) 

1.72 

<1 

C.  Exp.  (10V*C) 

<2 

15 

6 

15 

Therm.  Oond. 

*  • 

(cefcm/sec  cm**K) 

<.l 

.3 

S.  Res.  (10-*ohm  cm) 

Hardness  (Rockwell  E) 

109 

Tyofcaf  H.T.  Prop. 


1  r-0 i 

II  \t' .<  $  * 

Mmixmin 

Useful 

Temperature 

1000T 


j&mmio  grades 

Union  Carbide  CDJ-83 

-.  *•  *  a- J  ,  T-f  <*  -  J 


/  \  X 


CCF-72* 


Supplier’s  Availability 


SIZES  4  SHAPES 

•  .  TT  :  Z,  #.  T  •• : 

cyl  1/8-20" 

>5  x  ’■<&  •<  , 


cyl  1/8-12" 


*  Hardness  -  85E 

Max  Useful  Temperature  -  500 *F 


RATE  or  CAP.  OEL 


$l-10/lb  100-3 M  T/yr  2  mo 

(determined 
by  sice  and 
configuration) 


$l-10/lb  100-3 M  T/yr 

2  mo 

(determined 

:h  >  ) 

by  sice  and 

A  <U 

configuration) 

m 

K  "&\C  iC  U  <11 

>i-  [Hi 

,  S’*  11  i  »:  id!*  1 1  -  i  1  „r, 

3  (-V 

«f«nj 

v  (M 

S-Y  » 

c 


;ii; *.* *£'•’ ' 'X\ •  v  f* rff  V  » *  'sy; 

^  .*<  *•  \  vJjj*'  *  *1  ■ '»  '  v  .l  .  *  *A  <  \  *  *•*  ,  •  ^ 

■&  MiXJX # v :;k •.  •, *4  &&K . # 


*  *  •  :,*•* 


GRAPHITE  RROPUCT  NO.-Z3 


Characterization 


ed  petroleum  coke  and  lamp  black;  graphitixed  over  2500C;  electric 


MFG:  cal 

resistance  furnace;  machined;  1-20T  hatch  sire 


fixtures,  and  in  send 


gh  strength;  low  in  gas  evolution;  used  for  tigs  and 

't —  -J-  -  r  ft  «>'*■  >  %  *4  f  pi  »  K  *.  . ,  ,  3  t  t 

.-conductor  applications  r>  .  *bio/n 

^T5bn  '  '*-**'-*•  » ‘tvJL’ 7* -:oi  :a 


ANALYTICAL- 


Lv.  value 


Ash 

0. 02% 


PROPERTIES:  &  a? 

^joc  : 

Y.  Mod.  (iO*psO  • 
T.  Sir.  (10*psi) 

C.  Str.  (10*psi) 

Flex.  Str.  aO*psQ 
Density  (fi/cc) 

C.  Exp.  (lOVQ) 
Therm.  Cond. 
(cs(-cm/sec  cm**K) 
S.  Res.  (lO^ohm  cm) 

Hardness 


Test  Sosdmeo 
or 


WHit  Grain 


TO  w  -  'v:  i2  si 


Av.VakM  S|d.Swg%)  Aw.VMm  M  **.<%) 

ft  v~---  .V  X  £  '  ’!  • 

.1  1.9 


7.3 
1.  74 
4.5 

.103 


Topical  H.T.  Prop. 
U00F  4000F ' 

txri/  .V 

,»Jf*  T 
t  esr-Oi)  .2 

(uX^O'.J  .TtS 

yT*tf  --<3 

.1/4 ''X'*  .nr  uVrlT 

tev>  i  ,C 


SIZES  A  SHAPES  ~~FI«GP..  —•  *  -HATE  or  CAP.  -,^_DEL 

T  -v  1  ',r**  ^  '-JaI  .  cgMQAfip  fSJSJ^US 

blk  6*«  x  4”  x  2-1/2"  $1- 10/lb  10-100  T/yr  6  mo 

■  r.v 


sir  -3  Vi) 
ty-»  {-*) 

TM-fCiO-.MTfcA  (?) 

J^Cpfciv  f  ) 

i»i.a.yiov'\  JVf  lc) 
V<&  x  U£\S  x  1  4\\c  7.sd  ?<>) 
;i/r  at  #4  {T) 


J* 


Supplier’s  Availability 


‘  9UPPUGK  3  ^  d  r*ft  GRADES^;*- 

Union  Carbide  CMB 


.  a  ^  »■  ,  jl  *  ’  -  .At  p .  *  .  fc. 


* _ a. 


MFG:  calcined  petroleum  cc  .e  and  coal  tar  pitch;  grapmtizeu  over  2500C;  Ache* on 


— — —  r  *  J 

electric  furnace;  impregnated  in  secondary  processing;  1-2011  batch  size 


ANALYTICAL 


Av.  value 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

idL-* 

Av.  Vatu* 

»d.d*v.(%) 

Av.  VakM 

fteLtSw^%) 

1S00F  400CF 

Y.  Mod.  (10*psl) 

(1) 

2.  1 

3 

1.1 

4 

'  '  *•  Is'  1 

T.  Str.  (lO’psi) 

(2) 

4.  1 

11 

2.7 

8 

•  f  J  ..-J  “ 

C.  Sir.  ao»pso 

(3) 

11.6 

9 

12.3 

6 

\  ,r<« 

Fla.  Str.  (lO^ffil) 

(4) 

4.7 

8 

3.1 

7 

i 

Density  (g/cc) 

(5) 

1.87 

2 

1  •  •• 

C.  Exp.  (10VC) 

(6) 

1.7 

3.5 

Therm.  Oond. 

(cal-cm/sec  cm**K) 

(7) 

0.27 

3.  20 

v  •  >  .  ; 

S.  Res.  (lO^ohm  cm) 

(8) 

12.6 

3 

21.6 

4 

A  Li 

’  . JvT 

•  1  srt  •  *  -  • 

_ _ _ X 

Supplier's  Availability 

SUPPLIER 

am  &  ji  vx  t  L'Q  i 

Union  Carbid-i 


GRADES 

UVD 


SIZES  &  SHAPES 
cyl  1/8-18" 


PRICE 

$l-10/lb 


RATE  or  CAP.  DEL 
10- 100  T/yr  1  mo 


(1)  Sonic 

(2)  cyl  1/4"  dia 

(3)  ASTM-C- 109-54 T 

(4)  ASTM-C-78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  1/2-1"  dia  x  6"  lg 

(8)  Volt /amps 


"  ■■•,**"*  .*► .  :  .*  ’*■ 
\  '  ..  i 

# n  ^  s.  » r  • 

■  .7  ■  r-  .  .■  >  :  ‘4  -  ~  . 


mmsm 

r 


/ 


Young's  Modulus  vs.  Temperature 
RVD  Graphite,  18"  dia.  x  17", 
Block  No.  199 


With-Grain  Ultimate  Tens  A*  Rtfenfth  Arros  s  -Grain  Ultimate  Tcsaoile  Strength 

vs.  Temperature,  RVD  Graphite,  a*  vs*  Temperature,  RVD  Graphite, 

Block  No.  199,  18”  dia.  x  17"  Block  No.  199,  18"  dia.  x  17" 

w  q  '  >  -t  .nul  •  i  .*  - 

FIGURE  14  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  74 
.  .  (Fund shed  b>  Union  Carbide) 

.'tfC  1“*  vflH  V  ollO  >  .4  ;  33  rz  TtiS  ?  'X 

'  i:‘l  i,Sh*o  «ai«  w 


* 


rsMpnurtmx,  *c 


r  .  flor^rtSf;  ,r  4  .'  .r,ff 


'  -  ‘'  -■''f'’-  ’  lJ  j’i  -  ,  q  itv  ,  (tot?**;  <  4  '  r, 

*With-Grain  Ultimate  Comprefttivd  l.o 
Strength  v».  Temperature,  RVD 
Graphite,  Block  No.  199,  18M  dia.  x  17" 


1  ^  ft  4  <»AJO  * 


m  "%•«  ■*-  *_3  ***  Ci  <*»»* 

i  t  . .  ..Hi  ■*■■■■  ■ 

m  mu  im 

'  >  )  ,  i  mH  -0)  •  TWMA 

l  91  "tl  s^i 


/**»  ’  *Cil  Old*  4*> 


rf  . 

w* 

-'i 

H 

'i 

1 

• 

'  -'***^' 

1 

-*.*  I 

• 4 

V  1 

Tm^wS^t-  =*  *  tttamrmJ  ait, 

«  >1xni;x  *  C?  V>i  ,  OT  XjH?  ,  x  stym  *T  « V 

_ L-a.  ,  jt&  u*f  ,Hi.  .<**  jooit 


Across -Grain  Ultimate  Compretslvd 
K  Strength  ye*  Temperature,  Jl^D 

(*i  >t  *  .e\.s-  '  .  >iife  :rr , 

FIGURE  15  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO,  74 

(Furnished  by  Union  Carbide) 


.  ^  - 


GRAPHITE  PRODUCT  NO.-Z?- 

znmm*  Trmftf? 


Characterization 


TYPE;  molded,  fine  grained;  carbon- graphite;  for  mo»tly  mechanical  applications, 


including  seal  rings  and  bearings;  also  for  bushings; low  coefficient  of  friction;  will 


hFG:  carbon  and  graphite  powders;  compacted  under  high  pressure;  fumaced  it 
temperatures  up  to  4500F;  machined  or  ground  to  tolerance 


ANALYTICAL 


left  Specimen _ W^h  Grain 

.i.tf  -  nitsA  :v.r'i£>  tH 

Method  av.vwim  sw.<kv.(%) 

&*,.  ivNX  v  3  -  fctf 

4.5 

23.0 

5-10 

1.8 


Typical  H.T.  Prop.  .. 

laOOF  40G0F 


PROPERTIES 


Y.  Mod.  (10*psi)  { 
T.  Str.  <10*pel) 

C.  Str.  (10*osi) 

Flex.  Str.  (HPpsi) 
Density  (g/cc) 

C.  Exp.  (1<H/#C) 
Therm.  Good, 
(cti-cm/sec  cma*K) 
S.  Res.  (HHohm  cm) 
Hardness 


aufl jf}  boM  .V 
(kifCi)  ,r 5  J 
{  :£ff  v0i  }  .fj 
(l&i'V  l)  its  .JtXiH 

{.TV  or)  ,c<x3  ,0 

.5<  o0  ‘  nar’T 
< v*mo  as.  \f!u  *eoj| 
mrto V. 
}  *>J-r  o]  t  f  i  1  id  »  » i«  *ci 
AK;>r.{rrrH 
iir  iH  J’Vrj^qci 


Supplier's  Availability 


sizes asims  8  1  price 


SUPPLIER 


aocuirO  au 


XL'-,'- 


V- 

■  jWu 
w* 


_d,..x»i4  rcajgiiw  *ittpiw?H©Tw 

GRAPHITE  PRODUCT  NO.  7$,.. 


r%  U.-l 


.vrtn-  ,«  CnlMICt6riZ*ti0n  _  i,.  • 


TYPE:  molded,  fine  grained;  low  coeff.  therm*  exp. ;  good  electrical  conductivity;  good 
thermal  insulator;  high  purity;  good  nuclear  properties;  high  reproducibility;  low 
friction;  low  porosity;  chemical  resistant;  abrasion  resistant:  lar ere  sieea 


MFG;  resin;  processed  below  2500C;  100-2000  lb  batch  size 


oj  :u< 


ANALYTICA 


Carbon  99*99% 


PROPERTIES:  Test  Specimen 

’AH*1  ■  }00E( 

With  Grain  Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value  Std.  dav.(%)  Av.  Value  Std.  d/w.(%) 

ISOOr  40Q0F 

Y.  Mod.  (10»psi) 

3.5 

T.  Str.  (10*pw) 

•  U 

(  ^  '  '•  Z  1  • 

C.  Str.  (lO’psi) 

100.0 

■,^fv0.  ~s 

Rex.  Str.  (10*psO 

10-30 

V  -  4}  7*^*1 

Density  (g/cc) 

1.3  1.5 

;  o  ;  -  v; 

C.  Exp.  (10»/*C) 

Therm.  Cond. 

2.0 

3.2 

.  V  f  &&>.’!  :« 

(cai-cm/^ec  cm**K) 

.02 

"  '!!  ’  C  1}  ,^.jR 

S.  Res.  (lO^ohm  cm) 

10-50 

'  •*.  ~J:l>  tx 

Permeability  to  He(10"11cm^/sec)<0.  25 

Hardness 

Specific  Heat  (cal/g  per  *c) 

820  Knoop  (107  Shore) 

0.3 

’ 

Maximum  Usable  Temperature 

3,  000 #C  (Inert  atmosphere) 

y_  5  it  ■  t>  >.l  ■' 

mn  .  mi  ...  .W 

Supplier's  Availability 

1 . '.r 

SUPPUER  GRADES 

Vitreous  Carbon  1 


SIZES  A  SHAPES 


PRICE 


RATE  or  CAP.  DE 

**  >11,!..'.  ■  IV 


cyl  30"  dia  $10-100/lb  10-100  T/yr  3-6  mo 

pit  18"  x  24"  x  1/4" 
molded  shapes  - 
sizes  upon  request 


GRAPHITE  PRODUCT  NO-11 


Characterization 


TYPE:  molded,  medium  grained;  good  electrical  conductivity;  high  reproducibility;  large 


MfG:  calcined  petroleum  coke  and  coal  tar  pitch;  grap] 
electric  furnace;  over  20T  batch  site 


ANALYTICAL: 
Av.  value 


PROPERTIES: 

Test  Specimen 
or  ^ 

With  Grain 

Against  Grain  - 

Typical  H.T.  Pimp. 

-.25  * 

>'f„ 

Method 

v  ^  >. 

AV.VMW 

itt. 

At# 

1S00F  40Q0F  “ 

Y.  Mod.  (10*psi) 

(1) 

1.2 

10 

1.0 

10 

T.  Sir.  <10*psi) 

(2) 

1.3 

10 

1.0 

10 

vy  j 

C.  Str.  (10*psl) 

(3) 

5.2 

10 

5.2 

10 

ifi  f 

Flex.  Str.  (10*psl) 

(4) 

2.2 

10 

1.7 

10 

-Ucf^ .  ... 

Density  (g/cc) 

(5) 

1.75 

2 

f  * 

:n> 

C.  Exp.  (I04/*C) 
Therm.  Cond. 

(6) 

2.6 

* 

5  4 

2.4 

5 

V  j)  V-iit 

0.  *  •  i  -V?  J 

(cel-cm/sec  cm**K) 

(7) 

0. 09 

10 

0.  1 

10 

ono"1  ? 

S.  Res.  (104ohm  cm) 

(8) 

9 

10 

10 

10 

Permeability  (D'Arcy) 

0.36 

5 

\  ' 

>nrf./Ct,  .XA‘  .t 
*  *  ,■  ?' 'd/ ' 

Supplier’s  Availability 

ni*rr  . 

Ain  vtn 

i..1  .jj  ujy 


GRAPHITE  PRODUCT  HO,...?.? . j 


Characterization 


TYPE:  molded,  medhon  grained;  good  electrical  conductivity;  high  reproducibility;  used 


for  molds,  jigs  and  fixtures,  heat  exchangers,  sintering  boats,  crucibles,  and 


1FG:  calcined  petroleum  coke  and  coal  tar  pitch;  graph!  tized  over  2500C;  Ache  son 
electric  furnace;  over  20T  batch  size 


ANALYTICAL 
Av.  value 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

S  .  A 

lu 

nfi  wmSVw 

sy*.  i 

Std.<tev.(%) 

nv«  fCRM 

•W.  <*¥.(%) 

1900F  4000F 

Y.  Mod.  (10«psi) 

(1) 

1.5 

10 

1.5 

10 

T.  Str.  (10*psi) 

(2) 

1.8 

10 

1.5 

10 

■  '<v  '<  v  ,r  ■ . 

C.  Str.  (10>ps0 

(3) 

6.0 

10 

5.8 

10 

• 

FIs*.  Str.  (10spsi) 

(4) 

3.1 

10 

2.4 

10 

l  ;  .... 

Density  (g/cc) 

(5) 

1.83 

2 

t 

C.  Exp.  (10V*O 

(6) 

2.8 

5 

2.7 

5 

*  ‘  ? 

Therm.  Oond. 
(catcm/aoc  cm**K) 

(7) 

0. 16 

10 

0.18 

10 

.'■rcO  'JC-r 

‘  •  v  •  ■  •  **' 1  t  *; 

S.  Res.  (ICHohm  cm) 

(8) 

8 

10 

7 

10 

r*  »  ^ 

Permeability  (D'Arcy) 

0.  009 

5 

0.  005 

5 

.  ■  ;  ?  , . ;  ‘ 

f£Tl  A  T  , 

IT  .'’l  -v .  .  >  - 

Suppliar's  Availability 

SUPPUER  GRADES 

SIZES  A  SHAPES 

PRICE 

RATE  or  CAP.  0 

T  "Ot'-.vt  l  fl\  l 

Great  Lakes  Carbon  MHLM-85 

cyl  16-56" 

<$l/lb 

3M-30M  T/yr  2 

(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-46T 

•  w  ~~ur?\r;,A  ■ 

(4)  ASTM-C-78-59 

,  •.  r  :/> 

(5)  AS  TM-C- 134-41 

i 

(6)  Expansion  0-75 *C 

■  T  •*'  i 

(7)  Thermal  diffusivity 

VI 

•  •  •  ■  ;»t  i  .>  .  j  ; 

(8)  Volt/amps 

a  ....s'  1  .v*; ■  ! 

FIGURE  16  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  HO.  78 

(Furnished  by  Great  Lakes  Carbon) 


TOUWn  M001K.US  (PSI  X  l/l 


TONG'S  MOMHJS  VS.  TEMTERATSRE 
(NiCMTM)  : 


«rc  »rc 

arc 

MTC 

more 

more 

arc 

Wr  wn*r 

IWV 

iwrr 

Mu*r 

WF 

IWV 

CLC  GRAPHITE  GRADE  MHLM4S 

cannsvE  strength  vs.  temperature 


■■■HaRa 

SBSsnnia 


VOi*-;  -4"j*A  >  Tef;  t" 

V'iWv  *  '•  V. 
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■■■■■■■ 
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FIGURE  17  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO,  78 

(Furnished  by  Greet  Ukes  Carbon) 
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Characterization 


TYPE:  molded,  medium  grained;  long  experience;  large  sixes;  high  production;  used 
for  molds  ^  jigs  and  fixtures,  susceptor  in  induction  heating  furnaces,  and  crucibles  T 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Achesan 

electric  furnace; 

impregnated  in  secondary  processing;  machined;  over  20T  batch 

ANALYTICAL 

Ash 

irv*'  ■ 

Av.  value 

1.0% 

.4  «*♦»%.*„(** 

»V  : 

PROPERTIES: 

iwi  vpmtnin  wi%n  ijiwn 

nr 

Agriest  Grain 

Typical  H.T.  Prop. 

Method 

as-VWus  8W.cSs *(%) 

AV.VSIM 

SM.  #•*.(%) 

UQ0F  4000F 

Y.  Mod.  (10"psi) 

v . . » **  ) 

T.  Str.  <l(Ppsi) 

(1) 

1.1  23 

1.1 

24 

V 

.  ;  *•  .  f  ( 

C.  Sir.  (103psi) 

(2) 

5.1  24 

5.1 

25 

t  H 

Flax.  Str.  (IO^bO 

(3) 

2.2  15 

2.4 

19 

(..'SO,'  .7 

Density  (g/cc) 

(4) 

1.78  1 

oC 

C.  Exp.  (10VO 

(5) 

2.4  9 

2.4 

7 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

0.27 

0. 26 

'r  •  ,  ■'  •  ■ 

S.  Res.  (lO^ohm  cm) 

(6) 

11.3  8 

11.8 

10 

V ,  C^n  .a 

Supplier’s  Availability 

SUPPLIER 

.  . 

\\\  GRADES.;.. 

SOSES  A  SHAPES 

PRICE 

\  RATE  or  CAP..  DEL 

Union  Carbide 

ATL 

cyi  30-50" 

<$l/lb 

over 

30MT/yr  1  mo 

blk  20x47"  crosi  sec. 

(X)  AS  TM-C- 190-49 

(2)  ASTM-C-109-54T 

(3)  ASTM-C-78-49 

(4)  Wt/volume 

(5)  bar  5/16"  x  5/8”  *6" 

(6)  Volt/amps 
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Drift  tfc*  {’f| 
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GRAPHITE  PRODUCT  NO_M 


Characterization 


TYPE:  molded,  medium  grained;  Ion#  experience;  need  for  molds,  jigs  and  fixtures, 
end  sintering  boats 

.  ■■■■  ■  ■  ■  ■  - - -  - . -  - . . 

MEG:  calcined  petroleum  coke;  graphiticed  over  2500C;  Ache  ecm  electric  fa rnace; 
machined;  1-20T  batch  sire  }  -o*5<  «/Wc?g 


ANALYTICAL- 
Av.  value 

PROPERTIES: 

*U,  kj£}<  fstfjl' 

Y.  Mod.  (10*080 
T.  Str.  (10*psi) 

C.  Str.  (101 2 3 4 5 6psi> 

Ftas.  Str.  (10*p$0 
Density  (g/cc) 

C.  Exp.  (10VQ 
Therm.  Oond. 
(cabcm/sec  cm**K) 
S.  Res.  (10*ohm  cm) 


Ash 
0.  1% 

i  . . . .ill 

Test  Specimen 
or 

llattirrl 


With  Grain 


.j)  ~ii  f  ?.  V-  >*(*. 

f>l  fcV  »V  h 

Typical  RT.  Prop. 


Av.  Vakw  SM.dOT(%)  Av.  Veto*  *M.4 **.(%>  1S00F  4000F 


0.69 

.628 

1.3 

1.36 

2.1 

0.23 

13.5 


iT'-yio  ■j»Q'-*rx  .p) 
0*^0 j>  ft  Z 


SUPPLIER  GRADES 

TJnion  Carbide  "  ‘n  CDG  d 


Suppliant  Availability 

■  i  i.  i  i  n  ii  i  ii  i  .in  i .i  . . . . ,ii  

SIZES  A  SHAPES  PRICE  v  - RATE  or  CAP.  "  DEL 


CDG  d  pit  12"  x  12"  £  1/4"  <$10/lb  f-  <10  T/yr 
J  to  I"  tfck 


1  mo 


» 


mfXie  .&  a 
tuvfiy  \  \i%  ,r> 
O^-?  .>  ..\ui  .tipi 
(j  v  <? fZiiiL 


(1)  Sonic 

(2)  AS  TM-C- 190-49 

(3)  ASTM-C-78-49 

(4)  Wt/volume 

(5)  bar  5/16"  x  5/8"  x  6" 

(6)  Volt  /amps 
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•A<? «%  n-Mu 

cJ/l 
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•v  y*»j 
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,vt  .v/r 
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Si§£ 

turrit  byv\ 
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’  ,  '**'  ..  *•■  ,-.•  .  ..  /**•  •  r. j.  V ,;  „V.  •  -  •' 

■*'*'.*  '**•*  j  .s  ^  :  ■’  .h  %  ^  '£?  -1  jjrf’  j 

'>  ■  a  >•  «  ’  ,V"  ■'.,  -  *  \  '  -■  ?  ^  *  r  '-A  ,  *  Tf  •  *  ‘‘  ,w?i»  ■  ’f."-'  »<T  - 

GRAPHITE  PRODUCT  NO  81 

Characterization 

jryft;  molded,  medium 
and  sintering  boats 

grained;  long  experience;  used  for  molds,  iigs  and  fixtures, 

Truaou*  ^ gw *"4  •  >*&  -■. . -t* :  -«■;  v?v  T>’Jr 

rJ-iTjj.ni  ’  3^00?  .  o>  ■txv.zu’l  '  j4» 

M'FG;  calcined  petroleum  coke;  grapbitised  over  2500C;  Ache son  electric  furnace; 

"machined;  1-20T  batch  «i*e  '  &£ 

4  J*m  .ji.w.’S8C.*ou.  r.stov/  Jf.b  ^ssuistni'  •$ 


An^JfftCAk 
At.  value 


Y.  Mod.  aOPpai) 

T.  Str.  (10>p$0 
a  Str.  (HPpsi) 
ftac.  Str,  (10*psi) 
Oonsity  (C/cc) 

C.  Exp.  (10*/X) 
Tbtrm.  Cond. 
(aJ-cm/sa.  cn**K) 
S.  Rn.  (104otwn  cm) 


A«h 
0. 1% 


JE*A 


u*..r  TH  K*£ 

«  «**•*.*?'  .  <«»*■  Wm. 

i«rl<  xi'  #v  .!■. 


CO 

0.8 

(2) 

0.8 

<J> 

1.4 

(4) 

1.40 

(5) 

2.1 

C  e 

2.0 

(4) 

15.2 

(k»s*  -ufS  .V 

<t?  r&  T 

(in-  Ci'l  ,\T  0 

<■»  .-}*£ 

■  V»\*> 

P'v»»)  qO  f» 

.TTtQifi 

v**V,;>  >*?' 

4*»o  ,mft  .? 


Supplier's  Availability 


sum**  .... .  .  , 

JJ*7  .'V.G  i<3  3<A> 


RATEor  CAP.  ~  OB 

?30A£~  ?,%L9Wf 


Union  Carbide  CDG  pit  15”  x  18”  x  1/4”  <$10Ab  <10  T/yr  1  mo 

\i  <  '■■  *-u  ••  cvr  tog”  thk'  ‘v >  who  #fr»d¥^7Wr 


5  v\  x 


(1)  Sonic 

(2)  cyl  1/4”  dia 

(3)  ASTM-C-78-49 

(4)  Wt /volume 

(5)  bar  5/16”  x  5/8”  x  6” 

(6)  Volt/amp» 
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GRAPHITE  PRODUCT  tin  82 


~  ...  ^  „  f  ^ 

_ _ Characterization _ .  .... _ _  _ 

TYK:  molded,  medium  grained;  high  reproducibility;  high  density;  low  porc-ity;  large 
sices;  used  for  rocket  noczle-  inserts 


"■■■" . 1  " . T* . .  -.—I  ii  .ii  . .  "■  *  '■»»  — . .  . . . 

HFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphiticed  over  2500C;  Ache  son 
electric  furnace;  impregnated  in  secondary  processing;  over  20T  batch  sice 


.  -  *  — - 

...  >wA*r 

‘■I'Atmi*  oMHHao- 

ANALYTICAL: 

Av.  value 

Ash 

0.34% 

~  -.•«*•*>  ii- 

JA-..V  .V'A 

mmw 

Test  Specimen 

With 

Grain 

Against  Grain 

Typical  aT.  Prop. 

*  Method 

Av.  VWm 

SM.dw4%) 

Av.VatM 

f*  •-  pi  T  “> 

9U.dm»X%) 

1300F  400QF 

Y.  Mod.  (10"psQ 

(1) 

1.4 

8 

1.3 

7 

T.  Str.  (lCPpsO 

(2) 

1.7 

10 

1.6 

8 

f  a  *  '  • 

C.  Str.  (10*p*D 

(3) 

8.2 

14 

8.2 

13 

♦  v*  * 

Fisa.  Str.  (10spsi) 

(4) 

2.3 

9 

2.3 

9 

.  *  '  *  v/t  T 

Density  (g/cc) 

(5) 

1.87 

2 

i.V<\  ,Vi 

C.  Exp.  (10VO 

(6) 

2.0 

9 

2.3 

6 

Therm.  Cond. 

V  1 2 3 4 5 6 7 8  t/ f  a  l 

(cai-cm/sst.  cm**Kj 

(7) 

.36 

5 

•  34 

5 

'  ‘  ^T-  • 

S.  Res.  (KHohm  cm) 

(8) 

10.0 

7 

11.0 

8 

Supplier's  Availability 


SUPPLIER  GRADES 

Union  Carbide  CFW 


SIZES  4  SHAPES  PRICE 
cyl  30-103"  $l-10/lb 


RATE  or  CAP. 


DEL 


tfrn 


100-3  M  3M-30M  6  mo 
T/yr  T/yr 


(1)  Sonic 

(2)  cyl  1/4”  dia 

(3)  ASTM-C-78-54T 

(4)  AS  TM-C- 78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  1/2-1"  dia  x  6"  lg 

(8)  Volt/amps 


■  j- 
ri;*.1' 


! 


Young's 


Across -Grain  Ultimate  Tensile  Strength  vs 
Icmperautre,  CFW  Graphite,  40"  G.  D.  x 
1  5"  L  D.  x  20" 


With-Grain  Apparent  Ultimate 
Shear  Strength  vs.  Temperature, 
CFW  Graphite,  40"  O.  D.  x  15"  I.  D, 
x  20" 


Acrpsa-Graip  Ultimate  Compressive 
Strength  vs.  Temperature,  CFW 
Graphite,  40"  O.  D.  x  15"  L  D.  x  20" 


With-Grain  Ultimate  Compressive 
Strength  vs.  Temperature,  CFW  Graphite 
40"  O.  D.  x  15"  I.  D.  x  20"  ^ 


Figure  19  HIGH  TEMPERATURE  properties  for  graphite  PRODUCT  NO.  82 

(Furnished  by  Uni  or  Carbide) 


GRAPHITE  PRODUCT  NO-J1 
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_ Characterization _ 

fypf;  molded,  m  iium  grained;  high  strength;  high  reproducibility;  high  density; 
low  porosity;  large  sixes;  used  for  rocket  nossle  inserts 


-H  *'  * 


•v 


**1 

£» 

S 


MFG:  calcined  petroleum  coke  and  coaltar  pitch;  graphitized  over  2500C;  Ache  son 

electric  furnace;  impregzuited  in  secondary  processing;  1-20T  batch  size 

$  '$  «f 


-K 

Or 


ANALYTICAL- 
Av.  value 

Ash 

0.25% 

*t* 

r  t 

i 

**. 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

p* 

or 

c 

Method 

nVt  YIWO 

«d.dsv.(%) 

Av.  Value 

SML  dev.(%) 

1900F  4000 F 

Y.  Mod.  (10*psl) 

(1) 

1.9 

4 

1.5 

3 

=■ 

T.  Sfr.  (lO’pei) 

(2) 

3.0 

9 

2.5  1 

10 

C.  Str.  (KPpsJ) 

(3) 

10 

14 

12 

6 

Rex.  Str.  (10*psi) 

(4) 

4.0 

9 

3.4 

8 

Density  (f/cc) 

(5) 

1.91 

1 

C.  Exp.  (10VC) 

(6) 

1.9 

2.64 

Therm.  Cond. 

, 

(cal-cm/sec  cm**K) 

(7) 

0.32 

0.25 

S.  Res.  (lCHohm  cm) 

(8) 

12.7 

16.1 

“  t 

Supplier’s  Availability 


SUPPLIER 
Union  Carbide 


GRADES 

CFZ 


_ 


* 


SIZES  A  SHAPES  PRICE  RATE  or  CAP. 

cyl  up  to  30”  $l-10/lb  100-3  M  T/yr  3  mo 


1 


(1)  Sonic 

(2)  cyl  1/4”  dia 

(3)  ASTM-C- 109-54 T 
(4?  ASTM-C-78-49 

(5)  Wt/volume 

(6)  bar  5/16”  x  5/8”  x  6” 

(7)  cyl  1/2-1”  dia  x  6"  Ig 

(8)  Volt/amps 


J  .  •  k  Vi  -  All. 


iD 


>  t 


*  I 
X  M.l 


'  41* 


.  ->  * 


-  fi’ 
;ifr  •  t 


5.'  * 


f  A 


f?jf  NfA  :•  H  V5  -  .5  i 

,  *;  •»U  yt!  ir\u  i! 
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TKMFSXATU&X,  *C 

Across -Grain  Ultimate  Tensile  Strength  vs 
Temperature,  CFZ  Graphite,  14"  dia.  z 
13-1/2" 


Young's  Modulus  vs.  Temperature 
CFZ  Graphite,  14"  dia.  X  13-1/2" 


With-Grain  Ultimate  Tensile  Strength  vs.  Thermal  Expansion  vs.  Temper- 

Temperature,  CFZ  Graphite,  14"  dia.  x  ature,  CFZ  Graphite,  14"  dia.  x 

13-1/2"  13-1/2" 

FIGURE  20  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PROD  JCT  NO.  83 

(Furnished  by  Union  Carbide) 
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Across-Grain  Ultimate  Compressive 
Strength  vs.  Temperature,  CFZ 
Graphite,  14"  dia.  x  13-1/2" 


FIGURE  21  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  83 

(Furnished  by  Union  Carbide) 


With-Grain  Ultimate  Compressive 
Strength  vs.  Temperature,  CFZ 
Graphite,  14"  dia.  x  13-1/2" 
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GRAPHITE  PRODUCT  wn  84 

•*  K*wi  *  * 

J>vM  $  O 

\  15 

_ i  Characterization _ 

TYPE:  molded,  medium  grained;  high  strength;  high  reproducibility;  high  density;  long 
experience;  large  sixes;  used  for  mold  stock,  rocket  nossle  inserts,  and  crucibles 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitised  over  2500C;  Ache  son 
electric  furnace;  impregnated  in  secondary  procsssing;  1-20T  batch  sise 

ANALYTICAL:  Ash 

Av.  value  0. 30% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

AaWriss  SW.dw.(%) 

VMim 

SkLdM.(%)  1900F  4000F 

Y.  Mod.  (lOW 

(1) 

1.7  9 

1.3 

9 

T.  Str.  (ion*) 

(2) 

3.0  15 

2.1 

8 

C.  Str.  (ion*) 

(3) 

8.4  13 

8.1 

15 

FIsk.  Str.  (ion*) 

(4) 

3.7  8 

3.0 

10 

DsnsKy  (g/cc) 

(5) 

1.84  2 

C.  Exp.  (10VQ 

(6) 

1.8  5 

2.7 

3 

Therm.  Cond. 

(csl-cm/ssc  cm**K) 

(7) 

0. 26 

0.21 

S.  Use.  (l(Hohm  cm) 

(8) 

12.2  3 

15.7 

6 

Supplier's  Availability 

SUPPLIER 

QKADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

Union  Carbide 

RVA 

cyl  30" 

$l-10/lb  100-3 M  3M-30M  1 

T/yr  T/yr 


(1)  Sonic 

(2)  cyl  1/4"  dia 

(3)  ASTM-C- 109-54 T 

(4)  ASTM-C- 78 -49 

(5)  Wt /volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  1/2-1"  dia  x  6"  lg 

(8)  Volt/amps 


Young's  Modulus  vs.  Temperature 
RVA  Graphite,  33"  dia.  x  42" 


Thermal  Expansion  vs.  Temp 
erature,  RVA  Graphite, 

33"  dia.  x  42" 


With-Grain  Ultimate  Tensile  Ac  rose -Grain  Ultimate  Tensile  Strength 

Strength  vs.  Temperature,  »  vs.  Tempcrautre,  RVA  Graphite, 

RVA  Graphite,  33"  din.  x  42"  33"  dia.  x  42"K  1 

FIGURE  22  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  84 

(Furnished  by  Union  Carbide)  ' 


■  -  -  


With -Grain  Ultimate  CompreaaiTe 
Strength  va.  Temperature,  RVA 
Graphite,  33"  dia.  x  42” 


Ac  rose -Grain  Ultimate  Compreaaive 
Strength  va.  Temperature*  RVA 
Graphite,  33"  dia.  x  42” 


With -Grain  Apparent  Ultimate  Shear  Strength  Ac  roe  a -Grain  Apparent  Ultimate 
▼e.  Temperature,  RVA  Graphite,  Shear  Strength  ea.  Temperature, 

33"  dia.  x  42"  RVA  Graphite,  33"  dia.  x  42" 

FIGURE  23  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  84 

(Fumiahed  by  Union  Carbide) 


GRAPHITE  PRODUCT  NO-M 

\ 


_  Characterization 


•c  *  v-  * 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitixed  over  2500C;  Ache* on 

electric  furnace;  impregnated  in  secondary  processing;  machined 

**’?■■*■  j'  "  ‘  \  »  »  ’•* 

_ . _ 2- _ - _ _ _ 


ANALYTICAL 

Av.  value  • 

Ash  Fe 

l-.5%  •  05-.2% 

\\ 

4t 

PROPERTIES: 

Test  Specimen  WWi  Grain 

er 

Against  Grain 

Typical  H.T.  Pn>p. 

Y.  Mod.  (10*ps0 

Method  a«.  vmm  «m.sw.(%) 

(1)  1.8 

Av.  value  ew.daw.(%) 

1.4 

1SO0P  4000F 

\ 

T.  Str.  (lCPpsO 

(2)  2.7 

1.3 

1 

C.  Str.  (10*psQ 

Flea.  Str.  (10>psO 

(8)  11 

(4)  3. 2 

11 

2.0 

i  i. 

i  * 

Density  (g/cc) 

(5)  1.84 

"Y1 

1  t  f 

^  * 

C.  Exp.  (10VQ 

(4)  3.69 

4.45 

Therm.  Cond. 
(cetan/ssc  cm»*K) 

S.  Re*.  (H>1 2 3 4 5 6 7 8ohm  cm) 

(7)  0.27 

(8)  0  * 

0.24 

16.4  « 

/  \ 


i  *  <  \  *  « 

_ Supplier’s  Availability _ 

SUPPLIER  GRADES  SIZES  i  SHAPES  PRICE  RATE  or  CAP.  DEL 

I  '•  v 

Union  Carbide  &VC  cyl  17"  dia  x  14"  lg  $  1-10/lb  10-100  T/yr  3  mo 


(1)  Sonic 

(2)  cyl  1/4"  dia 

(3)  ASTM-C-109-54T 

(4)  ASTM-C-78-49 

(5)  Wt /volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  cyl  1/2-1"  dia  x  6n  lg 

(8)  Volt/amps 


*v 


Young's  Modulus  vs.  Temperature 
RVC  Graphite,  18"  dia.  x  17", 
Block  No.  163 


With -Grain  Ultimate  Tensile  Strength  Across-Grain  Ultimate  Tensile  Strength  mi 
ts.  Temperature,  RVC  Graphite,  Temperature,  RVC  Graphite,  Block  No.  163 

Block  No.  163,  10"  dia.  x  17"  ir'JAa.  x  17" 

FIGURE  24  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  85 

(Furnished  by  Union  Carbide) 


’  V  • '  * 


With-Grain  Ultimate  CompreaaWe 
Strength  ts.  Temperature,  RVC 
Graphite,  Block  No.  163, 

18"  dia.  *  17" 


Extruded  Graphite  Products  (Nos.  86  through  170) 

*V  >'  * 

In  tile  extruded  class,  85  graphite  products  are  shown,  and  it  is 
one  of  the  most  popular  available.  The  term  "extruded"  refers  to  the 
forming  method,  wherein  coke  and  binder  are  extruded  in  the  green  form 
before  baking.  Extrusion  methods  are  becoming  more  and  more  exten¬ 
sive  because  of  favorable  economics  and  the  ability  to  produce  large  sizes. 

As  in  tiie  case  of  the  molded  class,  the  extrusion  process  imparts 
unique  characterization  to  graphite  products.  During  extrusion  the  indi¬ 
vidual  coke  particles  tend  to  take  a  preferred  orientation  with  the  direction 
of  extrusion,  and  the  final  graphite  product  retains  the  same  pattern  of 
grain  orientation  and  grain  size.  As  can  be  expected,  extruded  stock 
exhibiti.  a  higher  degree  of  anisotropy  than  molded  stock.  For  this  reason, 
some  mechanical  properties  are  higher  with  the  grain,  and  specific  resis¬ 
tance  and  thermal  expansion  are  higher  across*  the  grain  than  molded 
graphite  products.  In  general,  however,  the  density  and  mechanical  pro¬ 
perties  are  not  as  high  for  extruded  stock  as  for  molded  stock  unless  they 
are  impregnated  in  secondary  processing. 

Grain  size  also  has  a  profound  effect  on  the  properties  of  extruded 
graphite  and,  like  the  molded  class,  the  extruded  class  is  subclassed*1  in 
accordance  with  maximum  particle  size.  For  the  extruded  class,  the  fine- 
grain  stock  has  higher  density.  Young's  modulus,  and  flexural  strength  and 
a  lower  specific  resistance  than  the  coarse-grain  stock  as  measured  along 
the  direction  of  extrusion  or  with  the  grain. 

The  extruded  class  of  graphites  has  been  most  popular  for  use  as 
large  electrodes  in  electric  furnaces  as  well  as  small  electrodes  or  anodes 
in  electrolytic  cells.  As  for  molded  graphites,  there  is  a  great  deal  of 
experience  and  familiarity,  which  will  undoubtedly  prove  important  for  new 
applications. 


♦Fine  grain  -  0.  015"  max  (Nos.  06  -  1C9) 
Medium  grain  -  0.  015"  to  0.  12"  max  (Nos. 
Coarse  grain  -  0.  12*'  max  (Nos.  161-168) 
Very  coarse  grain  -  >  0.  50"  (Nos.  169-170) 


« 
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GRAPHITE  PRODUCT  NO  86 


Characterization 


TYPE:  extruded,  fine  grained;  max  grain  size  0. 008 n 


HFG;  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  madunxag 
and  grinding 


ANALYTICAL:  Ash 

At.  value  0.  2%  max 


nOrEKHES: 

Test  Sptdnsn 
or 

With  Grain 

AgrtMQrai* 

Typical  H.T.  Pap. 

Typical 

Y.  Mod.  (lOVai) 

1.  Str.  (k0>ps0 
astr  (lOapsi) 

Rk  Str.  (10*p*0 
DansRy  (g/oc) 

C.  Exp.  aovc) 

Hismi  Con*, 
(calon/ssc  cm***) 

Matted 

A«.YWm 

1.2 

2.4 

5.0 

1. 55 

0.84 

1.7 

5.0 

*v  c  .< 

ijf—  '  »> 

S.  Rax  (KHohm  cm) 

12 

17 

V,r  T»~  ' 

*  • 


Graphite  Product 


Division, 
Carborundum  Co. 


GS 


SuppUar'i  Availability _ 

SEES  4  SHAPES  PRICE 

cyl  3/8- 1-1/4”  <$l/lb 

(up  to  48”  lg) 


RATE  or  GAP. 


DEL 


>  r 


11* 


, 


i'-. 


GRAPHITE  PRODUCT  NO_£l 


_ Characterization 

TYPE:  extruded,  fine  grained;  max  grain  .  008";  high  purity 


MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  jraphitized  over  2500C;  machining 
an<f  grinding 


ANALYTICAL 

Av.  value 

Ash 

.  06%  max 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Typical 

Method 

Av.  Value  SOL  dsv.(%) 

Av.  Valin  8td.  <tev.(%)  1300 F  4O00F 

Y.  Mod  (10*psi) 

1.  1 

0.8 

T.  Str  (10>psQ 

1.6 

1.  1 

C.  Str.  (10*psJ) 

4.7 

4.  7 

Flex.  Str.  (10>ps0 

Density  (g/cc) 

1.55 

C.  Exp.  (10V*C) 

Therm  Good 

(cal-cm/sec  cm**K) 

S.  Res.  (l(Hohm  cm) 

11.4 

16.0 

_ Supplitr'a  Availability _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Graphite  Products  GSP  cyl  3/8-5"  <$l/lb 

Division, 

Carborundum  Co. 
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GRAPHITE  PRODUCT  NO_J£ 


Characterization 


TYPE:  extruded,  fine  grained;  good  electrical  conductor;  max  grain  size  0.  008";  good 
thermal  conductor;  high  reproducibility;  chemical  resistant 


MfG:  calcined  petroleum  coke,  coal  tar  pitch;  graphitized  over  2500C;  electric 
resistance  furnace;  machined  and  ground;  100-2000  lb  batch  size 


ANALYTICAL- 
Av.  value 

A^h 

0.  2%  max 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Typical 

Method 

Av.  Vatua  9U.  dav.<%) 

Av.  Valua  am  dav.(%) 

1900f  4000F 

Y.  Mod.  (10*psi) 

1.2 

.8 

T.  Str.  (10»psi) 

2.  1 

1.5 

C.  Str.  (10*psi) 

6.5 

6.5 

Flex  Str.  (10»psi) 

Density  (g/cc) 

1.68 

C.  Exp.  (10«/*C) 

Therm.  Good. 

(cal -cm/sec  cm**K) 

S.  Res.  (10“*ohm  cm) 

U.4 

16.0 

Supplier's  Availability _ _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP  dEl 

Graphite  Products  GSX  cyl  3/8-2"  <$l/lb 

Division,  pipe  1-1/4  -  5-1/4" 

Carborundum  Co.  (density  1.65) 
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GRAPHITE  PRODUCT  NO_M 


Characterization 

TYPE:  extruded,  fine  grained;  good  electrical  conductor;  good  thermal  conductor;  high 
reproducibility;  chemical  resistant;  high  purity;  good  nuclear  properties 

MEG:  calcined  petroleum  coke,  coal  tar  pitch;  graphitized  over  2500C;  electric 
resistance  furnace;  machined  and  ground;  100-2000  lb  batch  size 


ANALYTICAL:  Ash 

Av.  value  .06-.  08%  depending  on  size 


Typical  H.T.  Prop. 

1900F  4000F 


Y.  Mod.  (10*psi) 

0.  9-1.3 

0.  7-0.  9 

T.  Str.  (10spsi) 

2. 1,  1.6 

1.5,  1.  1 

C.  Str.  (10*p*i) 

4.5,7.  5 

4. 5,  7. 5 

Flex.  Str.  (KPpel) 

Density  (g/cc) 

1.65,  1.68 

C.  Exp.  (lOV’C) 

Therm.  Cond. 

(cal'Cm/sec  cm>‘K) 

S.  Res.  (104ohm  cm) 

11.4,  11.4 

16,  16 

PROPERTIES: 


Tvnical 


Against  Grain 


Test  Specimen  With  Grain 

or 

Method  Av.VtkM*  Midw.(%)  Av.  Value  M.dev.(%) 


Supplier’s  Availability 


SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRICE  RATE  or  CAP. 

DEL 

Graphite  Products 

GSXP 

pipe  1/4  -  5-1/4" 

$  1-10/lb 

Division, 
Carborundum  Co. 

GSXP 

.1  3/8  -  30" 

<  $  1  /lb 

♦First  number  refers  to  first  product 
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GRAPHITE  PRODUCT  NO_2<> 


Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  high  density;  low  porosity;  chemical 
resistant;  good  thermal  conductor;  high  reproducibility 


MEG:  calcined  petroleum  coke,  coal  tar  pitch;  gaseous  hydrocarbon,  resin; 
graphitized  under  2500C;  electric  resistance  furnace;  impregnated;  machined  and 

ground:  10Q-2QQ0  lb  hat^h  aim: _ 

ANALYTICAL-  Ash 

Av.  value  0. 6-1.0%  depending  on  size 


PROPERTIES: 

Test  Spotinen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Typical 

Method 

Av.  vatu*  am  dsv.(%) 

Av.  Vales  Md.  ds v.(%) 

13G9F  J000F 

Y.  Mod.  (10*psl) 

1.6 

1.  1 

T.  Sir.  (10spsi) 

3.6 

2.5 

C.  Str.  (10*psi) 

12.5 

12.5 

Flex.  Str.  (KPpcD 

Density  (f/cc) 

1.91 

1.91 

C.  Exp.  (io*ro 

Them  Good. 

(csl-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

11.4 

16 

_ Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Graphite  Graph-I-Tite  "A"  cyl  3/8  -  30"  $l-10/lb 

Products  Division,  pipe  7/8  -  5-1/4" 

Carborundum  Co. 


*  Registered  trademark 


123 


GRAPHITE  PRODUCT  NO—21 


Characterization 


TYPE:  extruded,  fine  grained;  high  strength;  high  density;  low  porosity;  chemical 
resistant;  good  thermal  conductor;  high  reproducibility;  high  purity;  good  nuclear 


MfG.  calcined  petroleum  coke,  coal  tar  pitch,  gaseous  hydrocarbon,  resin; 
graphitized  over  2500C;  electric  resistance  furnace;  impregnated;  machined  and 


ANALYTICAL: 
Av.  value 


Ash 

0.  06-0.  08%  depending  on  size 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Tvnical 

or 

Method 

Pm.  Vatu*  aid  4mX%) 

Aw.  Value  ttd.  dav.(%) 

lSOOF  4000 F 

Y.  MoJ  (I0*psi) 

1.4 

1.0 

T.  Str.  (10*psl) 

2-3.6 

1. 4-2.2 

C.  Str.  (10*p*f) 

7.5-12 

7.5-12 

Flex  Str.  (10spai) 
Density  (g/cc) 

1.89 

1.89 

C.  Exp.  (10VQ 
Therm.  Cond. 

(cal-cm/sec  cm*‘K) 

S.  Rss.  (lO^m  cm)  9, 0  12. 5 


Supplier’!  Availability _ _ 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Graphite  Craph-I-Tite*"G"  cyi  3/8  -  30"  $l-10/lb 

Products  Division,  pipe  7/8  -  5-1/4" 

Carborundum  Co. 

*  Registered  trademark 
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GRAPHITE  PRODUCT  NO_JZi 


Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  low  coe£f.  therm,  exp. ;  good  electrical 
and  thermal  conductivity;  high  density;  used  for  rocket  nozzle  inserts,  sintering  boats, 

.LPd  crucifix* _ _ _ 

MEG:  graphitized  over  2500C;  Acheson  electric  furnace;  1-20T  batch  size 


ANALYTICAL 


PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value 

ttd.  tfav.(%) 

Ay.  VafcM 

9UL  dey.(%) 

U00F  4000F 

Y.  Mod.  (10*psi) 

(1) 

2.0 

10 

1.3 

10 

T.  Str.  (10»pel) 

(2) 

2.6 

10 

2.  1 

10 

C.  Str.  (10»p*l) 

(3) 

7.9 

10 

7.9 

10 

Rex.  Str.  (10*psi) 

(4) 

4.  1 

10 

3.2 

10 

Density  (g/cc) 

(5> 

1.88 

2 

C.  Exp.  (10V*C) 

(6) 

2.0 

5 

3.3 

5 

Therm.  Cond. 

(csi-cm/sec  cn^'K) 

(V) 

0.48 

10 

0.40 

10 

S.  Res.  (lO^ohm  cm) 

(8) 

9 

10 

£ 

10 

Permeability  (D'Arcy) 

0.04 

10 

0.  03 

10 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  It  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Great  Lake  a 

Carbon  H249 

cyl  3-24M  $1- 10/lb 

100-3  M  T/yr  6  mo 

(1)  Sonic 

(2)  Gage  dimension 

(3)  ASm-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


:»*r  lirrr  tittf  n u*r  uaf  «i vf  tenf  i 


mruATURe 


TUTMATUM 


TCMFCKATURC 


mx  net  im**c  imx  tmx  J400*C  ««*c 

7»*r  M7i*r  «»*f  «u*f  K#t  «jb*t  #en*r 


mreeunKC 


FIGURE  26  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  92 

(Furnished  by  Great  Lakes  Carbon) 
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CLC  GRAPHITE  GRADE  M-24f 
THERMAL  EXPANSION  COEFFICIENT 
VS  TEMPERATURE 


«00*C  NO*C  UW*C  1 000*0 
7«V  M77*P  IIKf  TtliV 

TUrCRATMie 


2400 *C  2000*C 
4JO*F  1072V 


CLC  CRAPNITE  GRADE  H  24» 
THERMAL  CONDUCTIVITY  VS.  TEMPERATURE 


E&S! 


m*r  un*f  ««v 


FIGURE  27  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  92 

(Furnished  by  Great  Lakes  Carbon) 
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GRAPHITE  PRODUCT  NO.J2 1 


Characterization 

TYPE:  extruded,  fine  grained;  low  friction;  abrasion  resistant;  long  experience;  used 
for  mold  stock,  sintering  boats,  and  crucibles 


MEG.  artificial  graphite;  processed  below  2500C;  machined;  100-2000  lb  batch  size 


ANALYTICAL 


PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain  Typical  l 

Y.  Mod.  (I0»p*«) 

T.  Str.  (103ps0 

C.  Str.  (10*psl) 

Method 

Av.  Value  SfcJ.  dtv.(%) 

Av.  Valua  Std.  d«v.(%)  130OT 

Flex.  Str.  (10*psl) 

(1/ 

3.6 

Density  (g/cc) 

(2) 

1.  54 

C.  Exp.  (10«/-C) 
Therm.  Cond. 
(cal-cm/sec  cm**K) 

(3) 

2.9 

5.0 

S.  Res.  (lO^ohm  cm) 

(4) 

20.3 

Scleroscope  Hardness 

40 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  «.  SHAPES 

PRICE  RATE  or  CAP. 

S peer  Carbon 

0-15 

cyl  <5"  d’a 

<  $l/lb  10-100  T/yr 

DEL 

0-2  mo 


(1)  4  Point  loading 

(2)  Wt/volume 

(3)  Expansion  0-600*C 

(4)  Volt/amps 
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GRAPHITE  PRODUCT  NO_2i 


Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  high  reproducibility;  long  experience;  hig! 
hardness;  used  for  bearings  and  brushes 


MEG:  artificial  graphite  and  coal  tar  pitch;  processed  below  2500C;  machined; 
100-2000  lb  batch  size 


ANALYTICAL- 
Av.  value 

Ash 

0. 1% 

! 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  V«lu#  Std  <tev.(%) 

Pm.  Value  8td.  iav.(%) 

laOOF  4000F 

Y.  Mod.  (10*psl) 

T.  Str.  (lO'psi) 

(1) 

2.4 

C.  Str.  (10»ps() 

(2) 

11.  0 

12.0 

Flex.  Str.  (10spsi) 

(3) 

5.0 

4.7 

Density  (g/cc) 

(4) 

1.77 

C.  Exp.  (10 */*C) 

(5) 

2.9 

Therm.  Cond. 

(cal-cm  sec  cm*'K) 

S.  Res.  (104ohm  cm) 

(6) 

20.3 

1 

Scleroscope  Hardness  70 


Supplier's  Availability 


SUPPLIER  GRADES 

SUES  &  SHAPES  PRICE 

RATE  or  CAP. 

DEL 

Speer  Carbon  250 

cyl  1-5”  dia  <$l/lb 

blk  3-1/2”  x  1-1/2” 

10-100  T/yr 

0-2  mo 

(1)  AS  TM-C- 190-59 

(2)  ASTM-D-695 

(3)  4  Point  loading 

(4)  Wt/volume 

(5)  Expansion  0-600*C 

(6)  Volt/amps 

i 

\ 
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GRAPHITE  PRODUCT  NO_2£__ 


Characterization 

TYPE:  extruded,  fine  grained;  chemical  resistant;  long  experience;  high  production; 
recommended  for  fluxing  tubes 


GRAPHITE  PRODUCT  NO_2i 


Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  low  coeff.  therm,  exp. ;  high  purity;  good 
nuclear  properties;  high  temperature  oxid.  resist. ;  long  experience;  high  production; 
used  for  molds,  jigs,  fixtures,  sintering  boats,  heater  elements  and  crucibles 
MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
100-2000  lb  batch  size 


ANALYTICAL  Ash  Si  A1 

Av.  value  100  ppm  max  lOppm  <10ppm 

Fe 

lOppm 

Ca  Zn 

< lOppm  < lOppm 

Na 

<1  Oppm 

Mg 

2  ppm 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value* 

Std.  d«v.(%) 

Av.  Value  Std.  dw.(%)  1300F 

4000F 

Y.  Mod.  (10*psi) 

(1) 

2.0,  2.0 

T.  Str.  (103psi) 

(2) 

2.3,  2.4 

1.6,  - 

3.5 

5.0 

C.  Str.  (lCPpsi) 

(3) 

9.0,  9.5 

9.4, 10.2 

9.3 

14.0 

Rex.  Str.  (103psi) 

(4) 

4.3, 4.8 

3.7, 4.4 

5.8 

8.8 

Density  (g/cc) 

(5) 

1.79,  1.8 

C.  Exp.  (lfrV'C) 

(6) 

1.8 

2.9,  3.2 

Therm.  Cond. 

('*al-cm/sec  cm2*K) 

(7) 

0.06 

S  *es.  (10-*ohm  cm) 

(8) 

1Q.9,  10.7 

9.7 

11.7 

Supplier's  Availability 


SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Speer  Carbon 

780GL 

cyl  2-l/2”-5" 

<$l/lb 

10-100  T/yr 

0-4  mo 

Speer  Carbon 

711GL 

cyl  1-2-1/2" 

<$l/lb 

10-100  T/yr 

0-4  mo 

*  First  number  refers  to  first  product 

(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-C-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Guarded  hot  plate 

(8)  Volt  /amps 
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GRAPHITE  PRODUCT  NO  97 


Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  low  coeff.  of  therm,  exp.  high  purity; 
good  nuclear  properties;  high  temperature  oxidation  resistant;  long  experience;  used 

for  furnace  electrodes,  molds  jigs,  fixtures,  moderators  for  nucleai  piles  _ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  giaphitized  over  250CC;  machined; 
1-20T  batch  size 


I 


ANALYTICAL-  Ash  A1  Ca  Fe  Mg  Ni  Si  Ti  V 

Av.  value  5  0  ppm  max  <  1  Oppm  <10ppm  <10ppm  <lppm  clppm  <10ppm  cl  ppm  <5ppm 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std.  d*v.(%' 

Av.  Valua  Std.  dav.(%) 

1900F  400 OF 

Y.  Mod.  (10*psi) 

(1) 

1.8 

T.  Sir.  (10’psi) 

(2) 

2.2 

C.  Str.  (10*psi) 

(3) 

7.3 

5.6 

Flex  Str.  (lCPpsO 

(4) 

4.0 

Density  (g/ec) 

(5) 

1.69 

C.  Exp. 

Therm.  Oond. 

(6) 

2.5 

4.3 

(cal-cm/sec  cm**K) 

S.  Rjs.  (ICHohm  cm) 

(7) 

7.4 

•\ 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Speer  Carbon 

886RL, 

cyl  1/2-2- 1/2°  <$l/lb 

10-100  T/y:*  0-4  mo 

( 1 )  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600*C 

(7)  Volt/amps 


GRAPHiTE  PRODUCT  NO_2i 


_ Characterization _ 

TYPE:  extruded,  fine  grained;  high  strength;  low  coeff.  of  therm,  exp. ;  long  experience; 
high  production;  used  for  molds,  jigs,  fixtures,  heater  elements,  crucibles,  support 
^materialjn  furnace  Erasing  fc  heat  treating  amj_>ug  cento  r  in  induction  heatiny  *urnaces 
MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  1-20T 
batch  size 


ANALYTICAL' 

Av.  value 

Ash 

0.  08% 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.VafcM*  8faLd*v.(%) 

Av.VafcM  9td.  dav.(%) 

1300F  4000F 

Y.  Mod.  (KPpsfy 

(1) 

1.8, 2.0, 2.0 

T.  Str.  (KPpsi) 

(2) 

2.2,2.3,2.4 

-,3.5,  3.5  -, 5  0,5.0 

C.  Str.  (10»psl) 

<3) 

7.3, 9.0, 9.5 

5.6,9.4,10.2 

-,9.3,9.3  -,140,140 

Flex.  Str.  (lCPpsi) 

(4) 

4.0,4.3,4.8 

-,3.7,4. 4 

-, 5.8, 5.8  -.8.8,  8.8 

Density  (g/cc) 

(5) 

1.69,1.79,1.80 

C.  Exp.  (lOV’C) 

(6) 

2.5,1. 8,1.8 

4.3,  2. 9,3. 2 

Therm.  Cond. 

(cal-cm/tec  cm2*K) 

(7) 

-,.  06>.  06 

S.  Res.  (lCHohm  cm) 

(8) 

7.4,10.9.10.7 

-,9.7,9.7  -,11.7,11.7 

Scleroscope  Hardness 

-.47,53 

e 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Speer  Carbon 

886S 

cyl  1/2-2- 1/2" 

<  $  1  /lb 

100-3  M  T/yr 

0-2  mo 

Speer  Carbon 

580 

cyl  2- 1/2-5 51 

<  $  1  /lb 

10-100  T/yr 

0-2  mo 

Speer  Carbon 

580 

cyl  1-2-1/2" 

<$l/lb 

10-100  T/yr 

0-2  mo 

*  First  number  refers  to  first  product 

(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-C-695 

(4)  4  Point  loading 

(5)  Wt/ volume 

(6)  Expansion  0-600*C 

(7)  Guarded  hot  plate 

(8)  Volt/amps 
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TEMPERATURE 


TEMPERATURE 

Electrical  Resistivity  -  Grade  580 


Thermal  Expansion  vs.  Temperature 
Grade  580 


937  1*32  2732  r  **  ^ 

TEMPERATURE  TEMPERATURE 

Thermal  Conductivity  -  Grade  580  Ultimate  Strength  vs.  Temp¬ 

erature  -  Grade  580 


FIGURE  28  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  98 

(Furnished  by  Speer  Carbon) 


GRAPHITE  PRODUCT  NO—*! 


_  Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  low  coeff.  of  therm*  exp. ;  nigh  purity;  long 
experience;  used  for  molds,  jigs,  fixtures,  heater  elements,  crucibles,  support 

material  in  furnace  bracing  h  hr.ai  treating;  and  auaccptor  in  Induction  hr.attag  furnace  a 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  1-20T 

batch  size 


ANALYTICAL 

Av.  value 

Ash 

.03% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Veto  aid.  dsv.(%) 

Av.  VakM  aid.  dev.(%) 

1900F  4000F 

Y.  Mod.  (10"psi) 

(1) 

1.8 

T.  Str.  (101 2 3 4 5 6 7psJ) 

(2) 

2.2 

C.  Str.  (10>psi) 

(3) 

7.3 

5.6 

Flex.  Str.  (10*psi) 

(4) 

4.0 

Density  (g/cc) 

(5) 

1.69 

C.  Exp.  ( io*rv 

(6) 

2.5 

4.3 

Therm.  Good. 

(cal-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

(7) 

7.4 

Scleroscope  Hardness 

46 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Speer  Carbon 

886W 

cyl  1/2-2-1/2"  <$l/lb 

10-100  T/yr  0-4  me 

(1)  Sonic 

(2)  ASTM-C-  19C'59 

(3)  AS  TM-D- 190-59 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Volt/amps 


GRAPHITE  PRODUCT  NO.  10° 


_ Characterization _ 

TYPE:  extruded,  fine  grained;  high  strength;  high  pruity;  good  nuclear  properties;  high 
temperature  oxidation  resistant;  long  experience;  high  production;  used  for  electrolytic 

Mfld^  molda-  fhrtiir«a.  mfcjJjMlgjMUtL  h*xt*r  mlMmmitm.  rrurihlui 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  1-20T 
batch  size 


ANALYTICAL  Ash  A1  Ca  Fe  Mg  Ni  Si  .  Ti  V 

Av.  value  1  OOppm  max  <  1  Oppra  <  1  Oppm  <1  Oppm  <lppm  <  lpprr.  <10ppm  <  lppm  <5ppm 


PROPERTIES: 

1  jpccimori 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Au.Valm  amSM4%) 

-  tCJ  \ 

wi*  wd 

isoor 

4000F 

Y.  Mod.  (10*psi) 

(1) 

1.9 

T.  Str.  (lO’psi) 

(2) 

1.75 

1.30 

2.8 

5.0 

C.  Str.  (10*psl) 

(3) 

5.50 

7.0 

6.4 

9.6 

Flex.  Str.  (10*psi) 

(4) 

3.2 

2.07 

4.5 

6.5 

Dens.ty  (g/cc) 

(5) 

1.70 

C.  Exp.  (1WQ 

(6) 

1.8 

3.7 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

(7) 

0. 2 

S.  Res.  (lCWim  cm) 

(8) 

6.1 

6.6 

10.2 

_ _ Supplier’s  Availability 

SUPPLIER  GRADES  SIZES  ft  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  890RL  cyl2-l/2-9"  <$l/lb  10-100  T/yr  0-4  mo 


(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Guarded  hot  plate 

(8)  Volt/amps 


pm 


GRAPHITE  PRODUCT  NO_L°I 


_  Characterization 

TYPE:  extruded,  fine  grained;  high  strength;  low  coeff.  of  therm,  exp. ;  good  electrical 
and  thermal  conductor;  long  experience;  high  production;  used  for  molds,  jigs,  fixtures, 

rocket  nozzle  inserts,  heater  elements,  c  rucihles.  and  minterina  h oaia _ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
1-20T  batch  size 


ANALYTICAL 

Av.  value 

Ash 

0.  03% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std  dav.(%) 

Av.  Value  ttd.  dav.(%) 

I300F 

4000F 

Y.  Mod.  (10"psi) 

T.  Str.  (lO’psi) 

(1) 

1.87 

2.3 

5.0 

C.  Str.  (10*p*f) 

(2) 

1.75 

1.30 

6.4 

9.6 

Flex.  Str.  (10*p«i) 

(3) 

3.20 

2.07 

4.5 

6.5 

Density  (g/cc) 

(4) 

1.70 

C.  Exp.  (10VC) 

(5) 

1.8 

3.7 

Thsrm.  Cond 

(cal-cm/sec  cm**K) 

(6) 

0.20 

S.  Res.  (ICHohm  cm) 

(V 

10.2 

6. 6 

10.2 

Permeability  (cn//sec) 

0.44-0.55 

0. 22-0. 66 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  DEL. 

Speer  Carbon 

890S 

cyl  2- 1/2-9"  dia 

<  $  1  /lb 

100-3  M  T/yr  0-2  mo 

blk  <  40  eq  in 

(1)  ASTM-  C- 190-59 

(2)  ASTM-D-695 

(3)  4  Point  loading 

(4)  Wt/volume 

(5)  Expansion  0-600 *C 

(6)  Guarded  hot  plate 

(7)  Volt/amps 
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TEMPERATURE 


TEMPERATURE 

Ultimate  Strength  vs.  Temperature 
Grade  890S 


temperature  temperature 

Electrical  resistivity  -  Grade  890S  Thermal  Conductivity  -  Grjule  890S 

FIGURE  29  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  101 

(Furnished  by  Speer  Carbon) 


BBBBBB 

B 

1BBBBB 

IBM 

GRAPHITE  PRODUCT  NO  102 


_ Characterization  _ 

TYPE  extruded,  fine  grained;  high  strength;  high  purity;  high  temperature  oxidation 
resistant;  long  experience;  high  production;  used  for  electrolytic  anodes,  molds,  jigs, 
fixtures,  sintering  boats,  heater  elements,  crucibles 

MFG:  calcihed  petroleuxh  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
TTOT  batch  size 


ANALYTICAL: 

Av.  value 

Ash 

0. 03% 

PROPERTIES: 

Test  Specimen 

With  Grain 

f gainst  Grain 

Typical  H.T.  Prep. 

or 

Method 

Av.  Veto*  Std  dtv.(%) 

Av.VakM  tbLdev.(%) 

1300F 

4000F 

Y.  Mod.  (lCPpsi) 

<i> 

1. 9 

T.  Str.  (10»psJ) 

(2) 

1.6 

2.8 

5.0 

C.  Str.  (HPpsi) 

(3) 

5.4 

5.6 

6.4 

9.6 

Rex.  Str.  (10>ps0 

(4) 

2.7 

2.4 

4.5 

6.5 

Density  (g/cc) 

(5) 

1.7 

C.  Exp.  (10VO 

(6) 

1.7 

3.4 

Therm.  Cond 

(cakm/sec  cm**K) 

0.2 

S.  Res.  (lO^ohm  cm) 

(7) 

6.9 

6. 6 

10.2 

Supplier's  Availability  _ _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  890W  cyl  2-1/2-9"  <  $l/lb  10-100  T/yr  0-4  mo 

bxk  <40  sq  in 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Volt/amps 
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\ 

GRAPHITE  PRODUCT  NO-i®i 


_ Characterization 

TYPE:  extruded,  fine  grained;  good  electrical  conductivity;  low  porosity;  long  experience; 
iigt  production;  used  for  mold#,  jig#  and  fixture#,  sintering  boats,  heater  elements, 
crucibles^  and  support  material  in  furnace  brazu  _  &  best  treating _ 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  over  20T 
batch  size 

ANALYTICAL:  Ash 

Av.  value  0.  05% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

Av.  VsKm  Std.  dsv.(%) 

Av.  Value  ttd.dsv.<%)  1900 F  4000F 

r.  Mod.  <10*psi) 

(1) 

2.2 

1.3 

T.  Str.  (10*psi) 

(2) 

2.0 

1.4 

C.  Str.  <10>psi) 

(3) 

7.2 

5.  9 

Flex.  Str.  (10«psl) 

<4) 

4.0 

3.  0 

Density  (g/cc) 

(5) 

1.73 

C.  Exp.  (lOVO 
Therm.  Cond. 
(cal-cm/eec  em**K) 

(6) 

2.0 

3.7 

S.  Res.  (lO^ohm  cm) 

(7) 

7.5 

Scleroscope  Hardness 

39 

Rockwell  Hardness  (R) 

85 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE  RATE  or  CAP.  DEL 

Speer  Carbon 

900 

blk  up  to  30 

<$l/lb  3M-30M  T/yr  0-2  mo 

#q  in 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion0-600*C 

(7)  Volt /amp# 
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GRAPHITE  PROOUCT  NO.  104 


Characterization 


TYPE:  extruded,  fine  grained;  high  strength;  low  porosity;  chemical  resistant;  abrasion 
resistant;  long  experience;  used  for  mechanical  applications  such  as  seals,  bearings. 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  processed  under  2500G;  machined; 
100-2000  lb  batch  sine 


ANALYTICAL- 


PROPERTIES:  Test  Specimen 

“ '  or 

Method 

Y.  Mod.  (10"psl) 

T.Str.  (10*psl) 

C.  Str.  <10*psi) 

Flex.  Str.  <10*psl)  (1) 

Density  (g/cc)  (2) 

C.  Exp.  (104/*O 
Therm  Cond. 

(csl-cm/eec  cm**K) 

S.  Res.  (lO^ohm  cm)  (3) 

Scleroscope  Hardness 


With  Grain 

Atf.Vshie  SW .<tov.(%) 


7.5 

1.85 


22.9 

74 


Agsinst  Grain 

Ar.  VskM  SSL 


Typical  H.T.  Prop 

laoor  sootf 


Sf.plier**  Availability 


SUPPLIER 
Speer  Carbon 


GRADES 

8811 


SIZES  Ci  SHAPES 


PRICE 


cyl  to  5-1/5”  dia  <$l/lb 
blk  3-1/2"  x  1-1/2" 


RATE  sr  CAP.  DEL 

10-100  T/yr  1  mo 


(1)  4  Point  loading 

(2)  Wt/ volume 

(3)  Volt/amps 


GRAPHITE  PRODUCT  NO-105 

1  t 


_ Characterization _ 

TYPE:  extruded,  fine  grained;  high  reproducioility;  small  nixes;  high  production;  used 
lor  mechanical  applications,  heater  elements,  and  EDM  electrodes 


MFG:  graphitized  over  2500C;  impregnated;  machining  and  grinding  as  required; 
TOT-2000  lb  batch  size 


ANALYTICAL:  Ash 

Av.  value  <1.0% 


PROPERTIES: 


Y.  Mod  (10*psi) 

T.  Str.  (103psi) 

C.  Str.  (lO’psi) 

Flex  Str.  (10sps0 
Density  (g/co) 

C.  Exp.  (10*/*0 
Therm.  Cond. 

(cal  cm/sec  cm**K) 
S.  Res.  (10«ohm  cm) 


Test  Specimen  With  Grain  'gainst  Grain  Typical  H.T.  Prop, 

or 

Method  Av.  Value  9td.dav.(%)  Av.  Value  3td.dsv.(%)  1900F  4000F 


(1)  3.4 

(2)  1.66 


?•  (TvifjrfT 

(3)  11 

•  -  i )  r 


_ Supplier's  Availability _ 

"  supplier  GRADES  SIZES  k  SHAPES  PRICE  RATE  or  CAP.  DEL 

V-  '  *  •*  \.t  'i  t  ’ 

Stackpole  6056  blk  6" diax  2"x  6 "max  <$i/lb  10-100  T/yr  3  mo 

(1)  NEMA 

(2)  NEMA 

(3)  NEMA 

.  .  •'  i 

,  . 1  v  st 

•  ft. -f  *  ..t 
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-vvieSr  1 


GRAPHITE  PRODUCT  NO-M 


Characterization 

* -  -  ------  -  |  ~  —  - —  _  -  -  ------  .  - .  I 

TYPE:  extruded,  fine  grained;  good  thermal  conductor;  high  reproducibility;  low  friction; 
long  experience;  small  sizes;  high  production;  used  for.mechanical  applications,  riser 
rods,  heater  elements,  and  welding  electrodes 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machining  and 
grinding;  100-2000  lb  batch  size 


ANALYTICAL' 

Av.  value 

Ash 

0.  7% 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value  aid.  dev.<%) 

Av.  value  Std.  dev.(%) 

ia00F  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (10*psi) 

(1) 

1.4 

.85 

C.  Str.  (lCPpsI) 

(2) 

4.9 

5.0 

•  r  .  ,  i 

Flex.  Str.  (10*psl) 

(3) 

5.0 

Density  (g/cc) 

(4) 

1.60 

1.60 

i 

C.  Exp.  (10V*C) 
Therm.  Cond. 
(cal-cm/sec  cm**K) 

(5) 

1.3 

a 

S.  Res.  (lO^ohm  cm) 

(6) 

7.6 

'*-•  V.  ..  .  •  -  -  «...  ,J»*. 

Supplier's  Availability 

SUPPLIER  GRADES  SIZES  k  SHAPES  PRICE  RATE  or  CAP.  DEL 


«  !  .  •  .  .  ’  s'* 

Stackpole  K1  cyl  1"  diax  60”  max  <$l/lb  10-100  T/yr  0-1  mo 

..if  '  i  .*  tr  - ; ■% 

(1)  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatometry 

(6)  NEMA 


<*ct <  \  .V) 


GRAPHITE  PRODUCT  NO_i°Z_ 

.  .  '  !  .  ,  n  . ; •  t  Ft 


Characterization 

7Yf£; extruded,  fine  grained;  low  cost;  long  experience;  large  «Jid  small  Mize*;  high 
pFSHuction;  general  purpose  use 


’ a  r;l  ■ 


*'  /CX'i 


■  —  . . .  1 2 3 4 5 6  — ~  —  . . .  . ■  I.  .  — Hi  ll  I  ■  .1  I  I  I  II-  II  . 

MFG: calcined  petroleum  coke;  graphitized  over  2500C;  Acheron  electric  furnace;  - 


machined;  1-20T  batch  size 


M 


ANALYTICAL 

Av.  value 

Ash 

0. 12% 

r. 

U\‘?’  ib'C 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

.  y* :  \  ,  i 

Method 

Av.  vatu* 

SfaL  <!«.(%) 

In  tighaa 

etd  ow.(%) 

UOOF  4000F 

Wj 

v  / 

Y.  Mod.  (10tpsi) 

(1) 

1.5 

8 

T.  Str.  (10*psl) 

(2) 

1.  1 

15 

» 

»  * 

•  •)  lA  Vi  .  r 

C.  Str.  (MPpsQ 

\  •  >4"*  >1 '  1 

Flex.  Str.  (10>pei) 

(3) 

2.6 

15 

.980 

?•  } 

W"~'  >  .0 

Density  (g/cc) 

(4) 

1.58 

2 

\  t.  } 

Oi). J 

C.  Exp.  (10*/*C) 

(5) 

1.  1 

26 

*  4 

t 

Vr  v+tin?  j 

Therm.  Good. 

* 

i 

*  "• 

t-v'  .  vl  J 

(okm/sK  cm**K) 

0.37 

0.21 

.{jv-m 

S.  Res.  (llh^ohm  cm) 

(6) 

8.4 

7 

15.0 

8 

('i  ‘  ■**/•  jq.*  r  j  iuo 

<Tr  .P.Srt  .c 

Suppliant  Availability 

» 

SUPPLIER 


s4J 


GRADES 

W  trAf  »Jt'i 


SIZES  A  SHAPES  PRICE  RATE  sr  GAP.  DEL 


Union  Carbide 

u:i  1-0  •;  «•  • 


AGSR 

V  • 


AGSR 


cyl  l-2-l/2"dia  <$l/lb 
blk  l/2-6rt  croeS  sec. 
blk  3/4  x  5"  cross  sec. 


10-100  T/yr  1  mo 

(  ''dr,  * 


cyl  1/8-7/8" 


$1- 10/lb  <10  T/yr  Illmo 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 78 -49 

(4)  Wt/volume 

(5)  bar  5/16”  x  5/8"  x  6" 

(6)  Volt/amps 


'T3 


dtf  j  l  (.a} 

Auan  (fi 

irsr,  UfCI  {£) 
AM.W  (3) 


GRAPHITE  PRODUCT  NO_i2i 


*•  v .  *' 

Characterization 

TYPE:  extruded,  fine  grained;  high  purity;  long  experience;  small  sizes;  used  for  molds, 
jigs  and  fixtures,  susceptor  in  induction  heating  furnaces,  heater  elements,  and 
crucibles 


MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  son 
electric  furnace;  impregnated  in  secondary-  processing;  machined;  100-2000  lb  batch 

-li££ _ 


ANALYTICAL' 

Ash 

Av.  value 

,  >  f 

.08% 

PROPERTIES: 

Test  Spetimsn 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

As#  Vsbts 

9M.  dsv.(%) 

As#  Vskis 
nr*  t  s  air 

8M.dw.(%) 

U00F  4000F 

Y.  Mod.  (10«psJ) 

(1) 

1.7 

11 

0.9 

11 

T.  Str.  (10*0*1) 

C.  Str.  (10*p*i) 

(2) 

Elm.  Str.  (10»psi) 

(3) 

2.3 

Density  (g/cc) 

(4) 

1.68 

3 

C.  Exp.  (lOVO 

Therm.  Cond. 

(5) 

1.  13 

25 

3.4 

4 

«v? 

(cat-cm/ssc  cm**X) 

0.39 

0.25 

S.  Res.  (lO^ohm  cm) 
Low  Gas  evolution 

(6) 

8.2 

Guaranteed  max. 

ash  0.  08%,  ave.  0.  03% 

.  ■?  '«  *  ‘  -I- 

— - — 

Supplier**  Availability 

•  ~  -V.  . 

SUPPLIER 

GRADES 

SIZES  t  'HmPES  PRICE 

RATE  or  CAP. 

DEL 

iv\  v.^1  1 

If  f 

t  j  i  i  / 

t-  *»  '.Li  * 

’J  . 

Union  Carbide 

AUC 

cyl  l/^’-Wl/S"  $l-10/lb 

<10  T/yr 

1  mo 

(1)  Sonic 

.  i i  \ 

(2)  AS TM-C- 190-49 

t(,  n  ‘  #  V 

i”  s  u; 

(3)  ASTM-C-78-49 

i  U 

•  p  \t) 

(4)  Wt/volume 

*  -  _>  • 

.1//  > 

(5)  bar  5/16"x  5/8" 

x  6" 

'tf 

h  v  1  r.  6 1  ' 

\  -"j 

(6)  Volt/amps 

j  io\  {■}} 

GRAPHITE  PRODUCT  NO_L22 


Characterization 


TYPE:  extruded,  fine  grained;  long  experience;  used  for  jigs  and  fixtv.res,  sintering 
boats,  and  end  plates;  general  purpose  use 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  a  on 


electric  furnace;  impregnated  in  secondary  processing;  machined;  1-20T  batch  size 


ANALYTICAL 


<$l/lb 


Union  Carbide 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C-78-49 

(4)  Wt/volume 

(5)  bar  5/16"  x  5/8" 

(6)  Volt/amps 


PROPERTIES: 

Test  Specimen 

With  Grain 

Aprinst  Grain 

Typical  H.T.  Prop. 

or 

Method 

hi.  Value 

•w.  <*•».<%) 

/w.  value 

8td  dev.(%) 

taooF  4ow 

Y.  Mod.  (10n»0 

(1) 

1.8 

7 

0.8 

6 

T.  Str.  (lO’psi) 

(2) 

1.4 

16 

.  * 

C.  Str.  (10*psi) 

Flex.  Str.  (10»psi) 

(3) 

3. 1 

13 

1.3 

22 

■*4.  j  1'  i**  ts!* 

Density  (g/cc) 

(4) 

1.67 

2 

■  Ci'  :  .  M 

C.  Exp.  (10VC) 

(5) 

0. 1 

22 

■  \)  ** 

Therm.  Cond. 

oi;  . 

(caFcm/sec  cm**K) 

0.39 

0. 23 

jfi  ;  f  ,  ^7  *•  * 

S.  Res.  (l(Hohm  an) 

(6) 

8.0 

11 

13.3 

5 

•-  1  * 

■ 

Supplier’s  Availability 

GRAPHITE  PRODUCT  NOJI2. 


Characterization 


TYPE:  extruded,  medium  grained;  max  grain  0.  06" 

i  _ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch 

?  ■  »  / 

ANALYTICAL- 

PROPERTIES: 

▼^1  fnii  lmsil  Mtfitli  rreln  Igitnit  /W1m 

ich  opvctfMn  ffim  uran  Aiwnsi  wfno 

or 

Typical  H.T.  Prop. 

Y.  Mod.  (10‘psl) 

Method  Av.Vakm  SM.  <**.(%)  Av.VshM  tfcL  (tov.(%) 

I900F  4000F 

T.  Sir.  (10*psl) 

.  725  -  .  775 

C.  Str.  (10’psi) 

3.2  -  3.8 

. 

Rex.  Str.  (ltPpsl) 

1.4  -  1.8 

DsrtsMy  (g/cc) 

1.52-  1.56 

C.  Exp.  (10«/*C) 

Therm.  Good. 

:  i  . 

(cakcm/ssc  cm**K) 1 

76-84 

S.  Res.  (104ohm  cm)2 

1  BTU/ft/*F_5 

2  ohm  in  x  10 

32  -  40 

Supplier**  Availability 

<  .  *  -  i 

SUPPLIER  GRADES  SIZES  fc  SHAPES  PRICE  RATE  or  CAP.  DEL 


Graphite  Products  CGE  cyl  7-12'*  0-6  mo 

Division,  CGR 

Carborundum  Co. 


f 


GRAPHITE  PRODUCT  NO-iii. 


Characterization 


TYPE:  extruded,  medium  grained;  high  strength;  good  electrical  conductivity;  good 


thermal  conductivity;  high  purity;  good  nuclear  properties;  high  reproducibility; 


irtn 


nr 


MFG:  calcined  petroleum  coke;  graphitized  over  2500C;  electric  resistance  furnace; 
impregnated  in  secondary  processing;  final  product  machined;  100-2000  lb  batch  size 


ANALYTICAL' 

Av.  value 

Ash 

.06-.  08%  depending  on  size 

.  v  *  ■  *  *  *  * 

v>  r>A 

nop&mes: 

iSK  specimen  win  uratn 

or 

Agrinst  Grain 

Typical  H.T. Prop. 

Typical 

Y.  Mod.  (10*psi) 

Method  /w.vwmb  sm.  ds*.(%> 

/to.  Value  S*L  d«r.(%) 

laoor  4000F 

1.2 

0.9 

r».  ’  iu^”l  .  t 

T.  Str.  (10*ps0 

2.7 

1.9 

'  .. 

C.  Str.  (10»ps0 

FIsk.  Str.  (10*psl) 

7. 7-9. 7 

7. 7-9. 7 

J 

<  r 

(i.  :*  .  .u?  ifii 

Density  (g/cc) 

C.  Exp.  (10VC) 
Therm.  Good, 
(catcm/eec  cm**K) 

1.91 

1.91 

'  v  .* 

.'v  .c <3  .v 
r.\*n7 

(>f  .TO  ;*■■") 

S.  Res.  (lO^ohm  cm) 

7.9 

11.0 

*  -»f>  .e 

i  fOi  •  ■ 


Supplier's  Availability 


SUPPLIER  ™  5  GRADES  SIZES  A  SHAPES  PRICE 

Graphite  Graph-I- Tite*  "G90"  cyl  3-30"  $l-10/lb 

Products  Division, 

Carborundum  Co. 


RATE  or  CAP.  DEL 


*I«rV 

jH'id .  i 


*  Registered  trademark 


' 


I 


aSr  r. 
.  * 


„  r 

r  - 


GRAPHITE  PRODUCT  NO..  ML 


_ Characterization _ 

TYPE:  extruded,  medium  grained;  high  strength;  good  electrical  conductivity;  good 
thermal  conductivity;  high  purity;  good  nuclear  properties;  high  reproducibility; 
high  density 

MFG:  calcined  petroleum  coke;  graphitized  over  2500C;  electrical  resistance  furnace; 
impregnated;  machined;  batch  size  100-2000  lb 


AUALYTtCAU 

Ash 

Av.  value 

0.06-0.  08%  depending  on  size 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

«r _ t _ s  y  T  fVnn 

lypiCw  f1»l«  fTOp# 

Typical 

Y.  Mol  (lO^ 

or 

WpDOQ 

Av.Vatas  Sid. 

Aw.VatM  SML  <tev.(%) 

U00F  4000F 

1.2 

0.9 

T.  Sir.  (10W 

2.9 

2.0 

C.  Sir.  (10W 

7.9-10 

7.9-10 

FtaK.Str.a0W 

Density  (g/cc) 

C.  Eap.  (lO*rQ 
Therm.  Cond. 

1.93 

1.93 

(cal-cm/ssc  cm**K) 

S.  Res  (104chm  cm) 

7.9 

11 

r 

Supplier’s  Availability 

SUPPLIER  GRADES  ~ ,  SIZES  A  SHAPES  PTCE  RATE  or  CAP.  DEL 


Graphite  Graph-I-Titee'WZ"  cyi  3/8  -  30"  $l-10/lb 

Products  Division,  pipe  1-1/4  -5  -1/4"  OD 

Carborundum  Co. 

tfi:  ' 

•>"  •"  ••  <'• 

4  Registered  trademark 

J  -  •  •  \  r  I 

}  i  ;  :?> 

f  f 

vil  :*  ■  Lib  »rCi  \  ‘  j 

•q  n-  • 


1*»« 

-  -4 


GRAPHITE  PRODUCT  NO  113 


Characterization 


TYPE:  extruded,  medium  grained;  good  electrical  conductor;  long  experience;  high 
production;  used  for  furnace  electrodes  ,, 

MFQ  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized 

over  2500C; 

Ache  eon 

electric  ruraace;  over 

20  T  batch  size 

ANALYTICAL-  Ash 

S 

Si 

Fe 

Ca 

Al 

V 

Av.  value  0.3  0% 

0.10% 

0.04% 

0.  04% 

0.  03% 

0.  03% 

70ppm 

Std.  dev.  (%)  <  50 

<50 

<40 

<40 

<30 

<30 

<50 

PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.VsHm 

ftd.  *v.<%) 

Av.  Veto* 

U00F  4000F 

Y.  Mod.  (10sps0 

(1) 

1.2 

10 

1.  0 

10 

T.  Str.  (10*psi) 

(2) 

0.  8 

10 

0.6 

10 

C.  Sfr.  (10*psi) 

(3) 

3.5 

10 

3.5 

10 

Flex.  Str.  (10>psi) 

(4) 

1.2 

10 

1.0 

10 

Density  (g/cc) 

(5) 

1.55 

2 

C.  Exp.  (10«/*C) 

(6) 

1.2 

5 

2.4 

5 

Therm.  Cond. 

(calon/sec  cm**K) 

(7) 

0.  33 

10 

0.30 

10 

S.  Res  (101 2 3 4 5 6 7 8ohm  cm) 

(») 

9 

10 

12 

10 

• 

Permeability  (D'Arcy) 

0.37 

10 

0.  34 

10 

Supplier's  Availability 

SUPPLIER  GRADES  SIZES  £  PRICE 

Great  Lakes  Carbon  HC  cyl  7-12"  <  $  1  /lb 


RATE  or  CAP.  DEL 
orer  30  M  Y/yr  1  mo 


j 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS  TM-C- 134-41 

(6)  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 
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GRAPHITE  PRODUCT  NO-Ui 


_ Characterization 

TYPE:  extruded,  medium  grained;  good  electrical  conductor;  high  purity;  high 
reproducibility;  long  experience;  high  production;  used  for  electrolytic  anode  a 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  a  on 
electric  furnace;  ground;  over  20T  batch  size 


ANALYTICAL:  Aah 

S 

Si 

Fe 

Ca 

.41 

V 

Ti  Na 

At.  value  0. 20% 

0.03% 

0.  05% 

0.  03% 

0.03% 

0.  03% 

60ppm  30ppm  20ppm 

Std.  dev.  (%)  <  50 

<50 

<30 

<50 

<30 

<30 

^30 

<20  <20 

notEKTIES:  Tart  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Proo 

Method 

Av 

At-  -  - 

ns*  v^H0V 

m«sv.(%) 

U0QF  400QF 

Y.  Mod.  (10‘psQ 

(1) 

1.5 

10 

1.2 

10 

T.  8tr.  (ltPpsi) 

(2) 

0.8 

10 

0.6 

10 

C.  Str  (10*0*0 

(3) 

3.5 

10 

3.5 

10 

Hml  air.  (10*pai) 

(4) 

2.  0 

10 

1.8 

10 

Density  (g/cc) 

(5) 

1.6 

2 

C.  Exp.  aovc) 

(6) 

1.8 

5 

2.2 

5 

Therm.  Oond 

(caLcm/esc  cnP'K) 

(7) 

0.33 

10 

0.30 

10 

S.  Res.  (lO^ohm  cm) 

(8) 

9 

10 

12 

10 

Apparent  poroaity 

30% 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  sr  CAP. 

DEL 

♦ 

Great  Lake  a 

HL 

cyl  3-6” 

blk  3/4-6"  thk  x 

<$l/lb 

over  30  M  T/yr 

2  mo 

;,-13"  width 

*>• 

Great  Lakes 

HL 

cyl  3-4" 
lengths  to  100" 

<$l/lb 

over  30  b*  T/yr 

2  mo 

(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffuairity 

(8)  Volt/amps 
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GRAPHITE  PRODUCT  NO-IAi 


Characterization 


TYPE;  extruded,  medium  grained;  good  slectrical  conductor?  high  purity;  high 
reproducibility;  long  experience;  high  production;  used  io.‘  electrolytic  anodes 


MfG  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  ground  over  20 T  batch  size 


ANALYTICAL-  Ash  S  Si  Fe  Ca  Al  V  Ti  Na 

Av.  value  0.  12%  0. 02%  0.  04%  0. 03%  0. 02%  0*  02%  30ppm  10 ppm  lOppm 

Std>  dev.  /%)  <50  cSO  <30  <40  <50  <30  <50  <50  <50 


PROPERTIES 


Ldw4%) 

10 

10 

10 

10 


Y.  Mod.  (10*p»T) 

T.  Str.  (10»p$0 
C.  Str.  (10*pei) 

Flax.  Str.  (10*p$i) 
Density  (g/cc) 

C.  Exp.  (10VO 
Therm.  Cood 
(catcm/sec  cm**K) 

S.  Res.  (10*ohm  cm) 
Apparent  porosity 


Supplier's  Availability 


cyl  3-6** 
blk  3/4-6”  z 
2-18”  width 


( 1 )  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56J 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  dlffusivity 

(8)  Vol t/jimps 


GRAPHITE  PRODUCT  HIT  life 


Characterization 


7Y/£  extruded,  medium  grained;  good  electrical  conductor;  high  parity;  high 
reproducibility;  long  experience;  high  production;  msed  for  electrolytic  anodes 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitic  d  over  25  DOC;  Aches  on 

electric  furnace;  ground;  over  20T  batch  sixe 

ANALYTICAL:  Ash 

S 

Si 

Fe 

Ca  A1  V  13a 

At-  value*  0. 10% 

0.02% 

0.03% 

0. 02% 

0.01%  77  ppm  12ppm  lOppm 

Std.  dev.  (%)  <50 

-<so 

<40 

<40 

<50  <50  <50  <50 

r/torames:  Test  Specimen 

tw 

WWi 

Grain 

Anin*  Grain  Typical  HX  ffcopi 

Method 

fm .Vrtsa 

*U.dKJ(%) 

S0L\ Mm  mL4mX%)  lM'f  40C0F 

Y.  Mod.  (10*psi) 

(1) 

1.5 

10 

1.2  10 

T.  9tr.  (10*peQ 

(2) 

fl.8 

10 

0.6  10 

C.Str  {10*pel) 

<3) 

3.5 

10 

1.5  10 

Rn&r.  (10*psJ) 

(4) 

1.2 

10 

i.O  10 

Osrwrty  (f/cc) 

<5) 

1.6 

2 

C  E<p  (10VD 

(6) 

1.8 

5 

2.2  5 

Therm  Good 

r  * 

(catcm/*sc  cm***) 

<7) 

0.33 

10 

0. 30  10 

S.  Has.  (lCHohm  cm) 

(8) 

9 

10 

12  10 

Apparent  porosity 

30% 

Supplier**  Avtitabfnty 

Great  Lake* 


HL-9 


cy?  3-6"  dia  <$1/Ib  orer  30M  T/yr  7.  mo 

faik  3/4-6"  thkx 
2-l«"vridth 


(1}  Sonic 

(2)  Gate  dimension 

(3)  ASTM-C-38-56T 

(4)  AS YM-C- 78-59 

(5)  AS  TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt /amps 


1  . 


it'  .1  c 

\  1 

-  >.•(, 

r.) 

:  . ;  f  c  , 

<  C  j 

.MI  ft 

1 

>  -  0  MY  c  A 

roj  ►  r  rxjxT1 

<*) 

b  it  rrn 

,  n 

KSrr.*  '  1  * .  V  ■’  h ; 
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f  * 


GRAPHITE  PRODUCT  NO.-J.17. 


Characterization 

TYPE:  extruded,  medium  grained;  good  electrical  conductor;  high  purity;  high 
reproducibility;  long  experience;  large  sires;  high  reproduction;  used  for  electrolytic 

anodes _ _ _ — _ ...  _  _ _ _ _  _ __ _  _ _ _ _ _ 

MEG:  calcined  petroleum  coke  and  c<x  *  tar  pitch;  graphitized  over  2500C;  Acheson 

electric  furnace;  over  20T  batch  size 


ANALYTICAL- 
Av.  value 

Std*  dev.  1%) 

Ash 
0.10% 
<50 _ 

S  Si 

0.  02%  0.  02% 
<50 _ <40 

Fe  V 

0.01%  lppm 

<40  <50 

\  r 

j  *■ 

PROPERTIES: 

Test  Specimen  With  Grain 

AT 

Against  Grain 

Typical  H.T.  Prop 

Method 

Av.VakM  Std.  dsv.(%) 

Av.  VskM  ML  dsv.<%) 

1300F  4009F 

Y.  Mod.  (10>psQ 

(1) 

1.5 

10 

1.2  10 

T.  ‘tr.  (10>p3i) 

(2) 

0.8 

10 

0.6  10 

C.  Str.  (10*psi) 

(3) 

3.5 

10 

3.5  10 

Flex.  Str.  (10s  psi) 

(4) 

2.0 

10 

1.8  10 

Density  (g/cc) 

(5) 

1.6 

2 

r  # 

C.  Exp  (lO^/’C) 

(6) 

1.8 

5 

2.2  5 

.  > 

Therm.  Cond. 

(cal-cm/sec  cm2*K) 

(?) 

0.33 

10 

0.30  10 

S.  Rsc.  (lO'ohm  cm) 

(8) 

9 

10 

12  10 

Apparent  porosity 

30% 

:• ,  Kt  :  <■  • 

•e> 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  A  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Great  Lakes 

HL-10 

cyl  3-6"  <$l/lb 

over  30  M  T/yr  2  mo 

blk  3/4-6"  thkx 
2-18"  width 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


i  in*' 

i.  ‘:I 

■o- v;  f?A 

U> 

f/Tc/. 

*  1  t 

t  i 

U) 

1*0 i 

('V 

V) 

«q*r>i;MioV 

(±) 

c  > 
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GRAPHITE  PRODUCT  HQ  118 


Characterization 


TYPE;  extruded,  medium  grained;  good  electrical  conductivity;  used  for  molds,  Jigs  and 
fixture*,  heat  exchangers,  sintering  boats,  crucibles,  support  material  in  furnace 
brazing  &  heat  treating,  and  stisceptor  in  induction  heating  furnaces _ _ _ 


MFG-  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  over  20 T  batch  size 


Ash  Fe  Ca  ~  S  Si  ~Al  V 

0.25%  0.04%  0.03%  0,06%  0,02%  0.01%  60ppm 


ANALYTICAL 


PROPERTIES; 


Typical  H.T.  Prop. 


Av.  Valov  9M.  dtv.(%) 


Y.  Mod.  (10*psJ) 

T.  Str.  (10»psi) 

C.  Str.  (10*psi) 

Flex.  Str.  (lO^pel) 
Density  (g/cc) 

C.  Exp.  (10*/'C) 
Thsrm.  Oond. 
(cal-cm/sec  cm*’K) 
S.  Res.  (10-*ohm  cm) 


Supplier's  ftviHibility 


<$l/lb  3M-30M  T/yr 

r  r  ' 


cyl  1-3" 
blk  1-2**  tbk  x 
2-6"  width 


(1)  Sonic 

(2)  Gage  dimension 
(?)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


GRAPHITE  PRODUCT  NO-Li! 


.  _ _  Characterization _ _ _ _  — 


TYPE:  extruded,  medium  grained;  good  thermal  conductivity;  high  reproducibility;  used 
lor  molds,  jigs  and  fixtures,  sintering  boats,  crucibles,  support  material  in  furnace 


*  .  -j. 


m.  itui  l?*U 


HFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitised  over  2500C;  Aches  an 
electric  furnace;  over  20T  batch  sise 


ANALYTICAL 
Av.  value 


PROPERTIES: 


Ash  Fe  Ca  ~S  Si  A1  V 

0.25%  0.04%  0.03%  0.06%  0.02%  0.01%  60ppm 

-Xi  A 


Y.  Mod.  (10*psQ 
T.  Str  (10’psJ) 

C.  Str.  (10*psJ) 

Flex.  Str.  <10»pei) 
Density  (g/cc) 

C.  Exp.  (10 vo 
Therm.  Good. 
(caTcm/sec  cm**K) 
S.  Res.  (lO^ohm  cm) 


rz  10 


Test  Specimen 


.i*M 


Against  Grain 


iiwtL — a 

RMuiOG 

W\ 

TIMM 

M.4sv4%) 

Am  Vahia 

(i) 

1.5 

10 

1.2 

(2) 

1.3 

10 

1.0 

(3) 

5.3 

cl10 

10 

5.5 

(4) 

2.6 

2.0 

(5) 

1. 75 

2 

«  * 

3.2 

(6) 

1.8 

5 

(7) 

0.37 

if10 

o  0.26 

(8) 

10 

10 

14 

Typical  H.T.  Prop. 

13Q0F  4000F 

hr*M  .v 
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:3*\*o:)  -xj  .r> 

r  TRRil' 

"V<  fTK ti ’v0 1  i  .,'sy  .  E 


SUPPLIER 

t  | 

Great  Lakes 


_ Supplier's  Availability 


GRADES  SIZES  A  SHAPES  P 

HLM  cyl4-l4"  <1 


PRICE 


RATE  or  CAP. 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56J 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75  #C 

(7)  Thermal  diffaeivity 

(8)  Volt/ampc 


cyl4-l4"  '  "J*  <$l/lb  3M-30MT/yr  1  mo 

blk  2r6"  * 

4-6"  * 

.)  ffiar,  (  i } 

ag xO  (£) 

N  -Ki-D-MTBA 

’x ''  ?  "  -9  nor  (  ti) 

v-riviewrUb  X^rrfisd.1  4 « ) 

(S' 


GRAPHITE  PRODUCT 


Characterization 


TYPE:  extruded,  medium  grained;  good  electrical  conductivity;  high  reproducibility;  used 
for  molds,  jigs  and  fixtures,  heat  exchangers,  sintering  boats,  crucibles,  support 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 

electric  furnace;  over  20T  batch  size 

A  V ' 

*- ■; ‘/i  ri.vTh 

Fe 

Ca 

s 

Si 

Al  *T" 

i  * 

t^‘:-  liiiJ 

0.  06% 

0.  06% 

V'TvjL 

1  ;  .  *  •. 

StcL  dev.(%)  <50 

,  UP.1  >  J| 

•5MB 

u\  »  .  'vb 

PROPERTIES*  T  Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

■  Wf  [»■•> 

It ■Stul  1 

litwiua 

fw* TenM 

9kL  OtV.(%) 

Is#  Vfthie 
llw.  Tlsl 

aid.  dev.(%)  1300F  4000F 

Y.  Mod.  (10"pei) 

(i) 

1.3 

10 

1.0 

10 

jv,1 

T.  Str.  (10>ps0 

(2) 

1.2 

10 

0.9 

10 

.  xj1 3©?;  .-.r-* 

C  Str.  (lO^pci) 

(3) 

4.8 

10 

5.0 

10 

Flex  Str.  (10»pci) 

(4) 

2. 1 

10 

1.6 

10 

(i-  ■')  i’  *«*•* 

Density  (g/cc) 

(5) 

1.75 

i  / 

2 

t  I 

*'■  -i/  vt‘  -v**Q 

C.  Exp.  (lOVQ 

(6) 

1.8 

5 

2.7 

5 

...  -Of}  -n,..  J 

Therm.  Cond. 

lO'*’  .•**»•■>!$  * 

(cal-cm/sec  cm**K) 

(7) 

0.35 

10 

0. 33 

10 

-'o’  :*  ■  \t~ty 

S.  Res.  (104 5 6 7 8ohm  cm) 

(8) 

9 

10 

9 

10 

1  nnv  .? 

.  1 1 

,0 

{  '/  >•  i  f. 

v 4  i  *  ■  d  9-1 

Supplier's  Availability 

SUPPLIER  GRADES  - 

&  SHAPES 

PRICE  ^  OahjratE  or  CAP.’  ^  DEL 

Great  Lakes  (  f  '  HLM  ^ ' 


cyl  16-30"  <$l/lb  3M-30M  T/yr  fciftr 

blk  b-Un  x 
6-48”  ’  iv:  ' :iu 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS  TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivifcy 

(8)  Volt/amps 


>rcoo  (i) 
univrr’iitrAh  'ygs'>0  { S) 
To?-?;  'J  -ivi-T'dA  (Ij 
9  2  b;-3~b'TZA  <1? 
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GRAPHITE  ^PRODUOT  N&dL&L. 


Characterization 


TYK:  extruded,  medium  grained;  high  reproducibility;  long  experience;  used  lor 
furnace  electrodes  end  molds  for  pressure  casting  •  f^A 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  oyer  2500C;  Ache  son 
electric  furnace;  over  20T  batch  sixe  -r  T 


ANALYTICAL 


0«40% 

<50 


PROPERTIES 


9t±  Stv.(%) 


Y.  Mod.  (10»psi) 

T.  Sir.  (101 2 3psQ 
C.  Str.  (10*psi) 

Flex.  Str.  (10»psi) 

Density  (g/cc) 

C.  Exp.  (10«/*C) 

Therm.  Oond. 

(cat-cm/ssc  cm**K) 

S.  Res.  (104 5 6 7 8ohm  cm) 
Permeability  (D'Arcy) 


tjppliar’s  Avgilgbility 


PRICE  ?.toahoRATE  or  CAP,  «EL 
<$l/lb  •/  t p3  M-30M  T/yr  2  mo 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusiyity 

(8)  Volt/amps 


,j  'iiiJC.  { l  f 

..b.egj-0  (5.) 
i (e, 
Cd-bV  0-3ttT<lA 

noiti  nxq?*_i  (q) 
lamxyfCT  (T) 
aqfa»ss\ilo7  (S) 


GRAPHITE  PRODUCT  NO_U2_ 


a  •  -  ' 


*.  .,>Hi 


^  i  -  |fc-  T  ^  £  ".  J  ,1  I  v 

h  *. .r  1  -)Ko»>y 

iCiOr'  ?»• 


Characterization 


TYAE:  extruded,  medium  grained;  good  electrical  conductivity;  high  reproducibility;  used 
for  molds,  sintering  boats,  crucibles,  support  material  in  furnace  brazing  &  heat 


MFC:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  over  20T  batch  size  ,  — 


ANALYTICAL: 
A v.  value 
Std.  dev. 


PROPERTIES: 


Ash  Fe  Ca  S  Si  A1  V 

0.25%  0.04%  0.03%  0.06%  0.02%  0.01%  60ppm 

< 


Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop 

or 

Method  Ay.  Value  8M.dev.<%)  Av.  Value  8ld.<£ev.(%)  1300F  4000F 


Typical  H.T.  prop. 


Y.  Mod.  (10apsi) 

T.  9tr.  (10*psi) 

C.  Str  (lCPpsi) 

Flek.  Str.  (10*p*0 
Density  (g/cc) 

C.  Exp.  (104/*O 
Therm.  Oond. 

(cal-cm/sec  cm**K) 

S.  Res.  (lCHobm  cm) 
Permeability  (D'Arcy) 

i-j  tk  t.  A  •  ’  T  ** 

f  I _ t>  ( ■ '  -r ' 


2.2 
2.4 
8.3 
4.1 
1.83 
2.  1 

0.39 

8 

0.06 


10  f  8. 0 


3.5 

«  *r\ 


■X‘U  '  y-- 


0.36  10 

11-  10  ~ 

0.04  5 

,  i jJ'. 

i  i  .01  IV  fl'UJrfjyf  .?«>.! 

|  | _  .  T«efC’* 


SUPPLIER 

T  •  j 

Great  Lakes 


GRADES 

HLM-85 


Supplier’s  Availability 


SIZES  «.  SHAPES  P 


cyi  1-3" 
blk  1-2"  x  2  6" 


PRICE  RATE  or  CAP.  DEL 

<$l/lb  3M-30M  T/yr  2  mo 


(1J  Sonic 

(2)  Gage  dimension 

(3)  AS  TM- (Sr  39-56  T 
(4j  ASTM-C-78-59  f 
(5J  ASTM-C- 134-41 
(6|  Erpnaion  0-75  *C 

(7)  Thermal  diffiieivity 

(8)  Volt /amp  e 


Li 


yog  yarn  yms  Yrv  ' *  '  •*  ~r 
<r  vjr«-  run  v»t»  iv»  » 


V  I  Tn 
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FIGURE  31  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  122 

(Furnished  by  Great  Lakes  Carbon) 
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clc  craphite  grade  sums 
thermal  expansion  coeffioemt 

VS.  TEMPEtATME 
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GRAPHITE "PROBUCT  N6H?-2 


Characterization 


TYPE:  extruded,  medium  grained;  good  electrical  conductivity;  high  reproducibility;  used 
for  rocket  norale  inserts,  support  material  in  furnace  bracing  tc  heat  treating,  and 


ANALYTICAL:  A8J 

Av.  value-  0. 2i 

Std.  dev»(%)  <50 


PROPERTIES 


•bid 


cWy.(%) 


Y.  Mod.  (10*psO 
T.  St r.  (10*psi) 

C.  Str.  (lO*ps0 
FKsl  Str.  (10xpsi) 

Density  (f/cc) 
a  Exp.  (104/*C) 

Therm.  Good. 

(cst-cm/sec  cm**K) 

S.  Res.  (KhHjhm  cm) 
Permeability  (D'Arcy) 


Supplier's  Availability 


RATE  or  CAP.  DEL 
3M-30M  T/yr  2  mo 


HLM-85 


(1)  Sonic 

(2)  Gage  dimension 

(3)  A5TM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS  TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


3*jL\is  ?r  y<mt  tvl. 

v-ror  r«;c>  *<**•«■; 


jq  riTTir  \A^Q  ACT:  ->31 
{/ra ft 7  %'j  a 


GRAPHITE  PROOUCT  NO  124, 

— .Jr  ~  ,  '^’1  *  \J  '  f\  f  n  ;  •  Kf 

Chamctarizaiion 


TYPE  extruded,  medium  grained;  good  electrical  conductivity;  high  reproducibility;  need 

lor  mold  stock,  sintering  boats,  ciucibles,  and  support  material  in  furnace  brazing  lc  — 

.  .  .  ^  r  <•  ■  <  *.  *  *  • 

heat  treating 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphltized  over  2500C;  Ache  son  “ 
electric  furnace;  over  20T  batch  size 


ANALYTICAL  F«  “  s  Sl  **  -V  "TT"  '~,TT~. 

Av.  value  0.40%  0.10%  0.06%  0.06%  0.04%  0.02%  0.01% 

Std.  dev.  <50  <30  <30  *40  <30  <30  <30 


PROPERTIES: 


Te*t  Specimen 
or 


WtttGrin 


Against  Grain 


Method 

'  r  ^  c  11 

a _ *>-« - 

•  vSfeHsM 

Ay 

nYc'  WMJw 

V 

«&**.(%) 

Y.  Mod.  (lOApsQ 

(1) 

1.7 

10 

1.2 

10 

T.  Str.  (10*psQ 

(2) 

2.0 

10 

1.8 

10 

C.  Str.  (10*p*J) 

(3) 

6.5 

10 

6.6 

10 

Flex.  Str.  (10*psi) 

<4) 

3.2 

10 

2.6 

10 

Density  (g/cc) 

(5) 

1.83 

2 

a  Exp.  (io*rc> 

(6) 

1.8 

5 

2.9 

5 

Therm.  Cond. 

*  • 

‘  1 

(csl-cm/ssc  cm**K) 

(?) 

0.44 

10 

0.  33 

10 

S.  Nw.  (lO^ohm  cm) 

(8) 

7 

10 

9 

lb 

Permeability  (D'Arcy) 

0. 05 

5 

0.  05 

5 

TyptadHT-  Prop 
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Great  Lakes 

Y1  .  X 


HLM-85 

T*  wi  \  - 


Supplier's  Availability 


SIZES  a  SHAPES  mCE 

cyi  16-30”  <$l/lb 

blk  8-24”  x  8-46” 


RATE  or  CAP.  « L 

•  »V> 

3M-30M  T/yr  J2  mo 

v  ■  a  J.  J  .  V”  i. 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 
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GRAPHITE  PRODUCT  HO_USlI: 


_ _  ,  ,  „  ,  „  „ _ Ch»r»cter)z»tk>n _ , ,  __ _ 

TYPE:  extruded,  medium  grained;  good  elect'd  cal  conductivity;  high  production;  used  for 

?*—  ,  ^  ,  !  i  >  -  w  T  ■■  ■  :  ,.T  '.>TO;ji  roi 

furnace  electrodes 

fU  itJ 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch.;  graj 
electric  furnace;  over  20T  batch  sixe 


sed  over  250 

4  \  -r  «-* » 


soon 

i  ».r  i 


ANALYTICAL: 
Av.  value 
Std«  dev.fi 

MOPEXTteS: 


Ash  Si  S  Fe  Ca  A1  V 

0.30%  0.04%  0.10%  0.04%  0.03%  0.03%  70ppm 


<30 


<30 


..  ■  v> '  ■  '***•''*. 

“irT'TT"”’* 

.  v  :> 1  ,biF 


With  Grain 


(  * 

or 

Mothod 

A. .  a*— • — - 
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Mt-OmiXX) 

Y.  Mod.  (10*p«0 
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10 

T.  Str.  (10apsQ 
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10 
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(3) 
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10 
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10 

Flax.  Sir.  (10»pti) 
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10 
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10 

Density  (g/cc) 

C.  Exp.  (10VC) 

(5) 

(6) 
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2.1 
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5 

Thsrm.  Coed. 

(c  cm/me  cm**  IQ 

tv 
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S.  Ros.  (lO^ohm  cm) 

(8) 

10 

11 

Typical  H.T.  HW. 
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SUPPLIER 

«  _ 

Great  Lakes 


HPC 


Supplier's  Availability 

SIZES  &  SHAPES  PRICE 


vcyl  1-3" 


RATE  or  CAP. 


<$1/Ib  over  30M  T/yr  1  mo 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

0)  AS  TM-C- 134-41 

(6)  Expansion  0-75  *C 

{71  Thermal  diffusivity 

(8)  Volt/amps 
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GRAPHITE  PRODUCT  MO  12* 


Chan.^tei1u<tion  . 

TY^Er  extmdrd,  medium  grained;  good  electrical  conductivity;  long  experience;  high 
production;  used  for  furnace  electrodes 

_  i 

f  i— — —i — — — — ■  ■  mm  mm  i  —  — ■■■■■■■■■  —  ■  —  nm 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  'fraphitixed  over  2500C;  Acxeaon 
electric  furnace;  oyer  20T  batch  size 


ANALYTICAL: 

Ay*  value 

Ash  Si 

0*30% _  0*04% 

<50  *40 

S  Fe 

0. 10%  0*04% 
<39 _ 

Ca 

C»«4^ 

-<3€ 

A1 

0.03% 

••  V 

.’Oppm 

<50 

PROPERTIES: 

Test  Specimen 
er 

Vr  V*; 

Grate 

Ag*i 

t  V  A 

st  Qnte 

T&ai  H.T.  Prep. 

* 

(MfihOd  AmlIMm 

SM.<te*4%) 

tekte 

«M.Sm(%) 

XJO0F  SQSOF 

r.  tis*.  (low 
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1.3 

10 
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10 

«'  •  ;  r  '✓ 

T.«r.aow 

(2) 
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10 
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Hk.  9k.  (10*psO 
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Density  (g/cc) 
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C.  Exp.  (lOVO 
Therm.  Oond 
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(cskw^ssc  coi**IQ 
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0.39 

10 

0.36 

10 

n  n 

Sl  Rss.  (lC^ohm  cm) 

(8) 
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10 

11 

10 

*  i  , 

Great  lakes  HPC 


StfppttorU  Avltohfllty 

SIZES  ft  SHAPES  PRICE 

»-<-  !\ 

cyl  3-3/4-0”  w  <$l/lb 
cyl  7*'.  8”,  9”,  12” 
blk  1-8"  X  2-8" 


HATE  or  CAP. 

u  *  -  <  I  i.- 

oyer  30M  T/yr  1  mo 


(1)  Sonic 

(2)  Gage  dimension 
{3J  ASTM-C-39-56T 
(41  ASTM-C-78-59 
(5)  ASTM-C- 134-41 
(61  Expansion  0-75  *C 
(7)  Thermal  ^BJEfasivity 
(81  Voit/amo* 


c  fl 

.mi.  .  ....  I  ij,) 

’  -t-  •  3  MI <?a  It; 

*’ “  •  t’  C’A  i  »•'; 

"A 

3T>?,  *  Vf  t 

verK/j*  »>•  -i#.i '  'T ) 
►  <»  »  *i >  j!  '  (t  i 


GRAPHITE  PRODUCT  NO -132. 


Characterization 


TYPEi  extruded,  medium  grained;  good  electrical  conductivity;  high  purity;  high 
reproducibility;  long  experience;  high  production;  used  for  electrolytic  anodes 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  over  20T  batch  size 


ANALYTICAL 
Av.  value 
Std.  dev. 
PROPERTIES. 


Ash  S 

0.  1C*  u.  g: 

<50  <50 

Test  Specimen 
or 

Method 


Y.  Mod.  (10*psi) 

T.  Str.  (10»psi) 

C.  Str.  (10*psi) 

Flex.  Str.  (10»psi) 
Density  (g/cc) 

C.  Exp.  (lO^/’O 
Therm.  Cond. 
(cal-cm/sec  cma*K) 

S.  Res.  (lOAihm  cm) 
Apparent  porosity 


S  Si  Fe 

u.G2%  p.  05%  0.03 % 

<50  <90  <40 

imen  With  Grain 

d  iN.Vtkm  atd  d*v.(%) 

1.3  10 

1. 3  10 

4.5  10 

2.5  10 

1. 75  2 

1.6  5 

0.39 
8 

25% 


Ca  A1  V  Ti  Na 

0. 03%  0. 03%  60ppm  30ppm  20ppm 
<30  <30  <50  <50  <50 


Against  Grain 


Av.  VakM 


0.  36 
12 


9W.  tf*v.(%) 

10 

10 

10 

10 


Typical  H.T.  Prop. 


1390F 


4000? 


SUPPUER 
Great  Lakes 


GRADES 

HPL 


( 1 )  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56 T 

(4)  ASTM-C-78-59 

(5)  AS TM-C- 134-41 

(6)  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


Supplier's  Availability 


3I2ES  A  SHAPES 


cyl 3-6" 
blk  3/4*6"xf 


2-8" 


'*-!  vj 


PRICE 


RATE  or  CAP. 


<$l/lb  over  30 M  T/yr  2  mo 


t 

:>* 

V  ir,  i 


GRAPHITE  PRODUCT  NO.J3.8__ 

OH  fjunori  TnH«U3;? 


Characterization 


TYPE?  extruded,  medium  grained;  good  electrical  conductivity;  high  purity;  high 
reproducibility;  long  experience;  high  production;  need  for  electrolytic  anodes 


MfG:  calcified  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  son 
electric  furnace;  over  20T  batch  size 


ANALYTICAL  ™  Ash  S  Si  _  Fe  -  Ca  A1  V  Ti  .  Na 

Avt  value  0*12%  0.02%  0.04%  0.03%  0.02%  0*02%  30ppm  lOppm  lOppm, 


PROPERTIES ; 


t.  VMm  Std.  d «v.(%) 

1. 3  10 

1.3  10 

4.5  10 

2.5  10 

1.75  '2 

1.6  5 


Y.  Mod.  (10"psQ 
T.  Str.  (lO^psI) 

C.  Str.  (10>psO 
Flex.  Str.  (10»psi) 
Density  (g/cc) 

C.  Exp.  (10*/*C) 
Therm.  Cood. 
(ceFcm/sec  cm>‘K) 
S.  Res.  (lO^ohm  cm) 


Supplier's  Availability 


f\\  Sonic 

x2 )  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS  TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffosivity 

(8)  Volt/amps 


l i »  i*. , ft U fc  * t.tt i *» f: 

iioV 


-5 )  •' 


...  .-L.QVt  rouoosn  •iflH'lAija 

GRAPHITE  PRODUCT  NO_li2_ 


i\r*  9 


miHsfti&zr.fi  10 

Characterization 


TYPE:  extruded,  medium  grained;  good  electrical  conductivity;  high  purity;  high 
reproducibility;  long  experience;  high  production;  used  for  electrolytic  anodes 


TOT?'i 


,  .  . . 


^  r 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitiaed  over  2500C;  Ache  eon 
electric  furnace;  over  20T  batch  size 


ANALYTICAL'  Ash."  S  Si  Fe  Ca  A1  r.  u  V  Na  ' 
Av.  value  0*  10%  0. 02%  0. 03%  0, 02%  0, 01%  77ppm  12ppm  lOppm 

Std.  d«r.(%)  <  50  <50  <40  <40  <50  <50  <50  <  50 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop." 

i  or 

'  *  i  \ 

1  *6  u.  ■**.  .1 

V 

htjtlj: 

Method 

Am 

Ilf* 

Av.  VahM 

aw.  <*«/.(%) 

1900*  iim. 

•WWWl 

h  4*  /  \  \  y 

Y.  Mod.  (10»psi) 

(1) 

1.3 

10 

1.  1 

-40 

Tj'  .*#v  \  f  *  >-  *  ,5 

/  0  .  «jS  '1 

T.  Sir.  (10*psi) 

(2) 

1.3 

10 

1.1 

'  40 

C.  Str.  (10*psi) 

(3) 

4.5 

10 

4.5 

10 

0&3 ;«C;  Kc 

Rex.  Str.  (10»psl) 

(4) 

2.5 

10 

2.3 

10 

(x> 

Density  (g/cc) 

(5) 

1.75 

2 

.  / 

<  -J*1 

*'ii> 

C.  Exp.  (1(H/*C) 

Therm.  Oond. 

(6) 

1.6 

5 

2.0 

5 

t  •-  '  fiT.:  „■  <  .  {(O) 

(cat-cm/sec  cn^’K) 

(7) 

0.39 

10 

0. 36 

10 

(rr..,  m.'o’-r;*/'  .£ 

S.  Res.  (l(h*ohm  cm) 
Apparent  porosity 

(8) 

8 

25% 

10 

12 

10 

v *r ifddusv  A  i . -.‘a :  < 

Suppliar’g  Availability 

*  *  h  ’ 

SUPPUER 

•IV  v  : 

Great  Lakes 

GRADES 

<  v  * 

HPL  9 

SIZES  A  SHAPES  PRICE  RATE  or  CAP.  '  DEL 

l*  ,.*t yfO 

cyl  3-6'^  i  <$l/lb  over  30M  T/yr  2  mo 

blk  3/4-6"  x  2-18" 

(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS  TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt /amps  • 


I’ttuo 

fsaeinlb  tp^D 

*  '•> 

‘0 

'-tfr-o  r-..:re^ 

f- i  J  .'/  T  -  A 

«  ’S" 

. '  $ 

'V 

« 0) 

’it:t  \  -z  :  a  dl' 

(V) 

ysf,\  -t  fvj  V 

(:>1 
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llM  ‘V 


GRAPHITE  PRODUCT  1HO.JIL- 


Characterization 


TYK:  extrude 4,  medium  grained;  good  electrical  conductivity;  high  purity;  high 
reproducibility;  long  experience;  high  production;  used  for  electrolytic  anodes 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  son 


electric  furnace;  over  20T  batch  size 


ANALYTICAL- 
Av.  value 


Agrimt  Grain  typical  H.T.  Prop. 

V 

IMM  h«M.  **.(%)  1900F  4000F 


/w.vum  aeLdw.(%) 


VW&  TGD+ A 

Y.  Mod.  <10«p*I) 
T.Str.(10»p«0 
C.  Str.  (10*psi) 

Fine.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (10^/*C) 
Therm.  Oond. 
(catcm/sec  cm**K) 

$.  Res,  (lO^ohm  cm) 
Apparent  poronity 


Supplier's  Availability 


RATE  or  CAP.  r  DEL 


<$l/lb  m  over  30 M  T/yr  2  tho 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS TM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


u 


- 


*  1 


* 


GRAPHITE  PRODUCT  NO.J.3.L.. 


Characterization 


TYPE:  extruded,  medium  grained;  good  electrical  conductivity;  high  purity;  high 
reproducibility;  long  experience;  high  production;  used  for  electrolytic  anodes 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphi  tired  over  2500C;  Ache  son 
electric  furnace;  over  20T  batch  sire 


ANALYTICAL 


0.10%  0.05%  0.03%  0.05%  0.04%  0.03%  0.03%  20% 


Std.  dev 


PROPERTIES: 


With  Grain 


Against  Grain 


Y.  Mod.  (10>psi) 

T.  Str.  (103psi) 

C.  Str.  (10»psQ 
Flex  Str.  (10>psi) 
Density  (g/cc) 

C.  Exp.  (10VQ 
Therm.  Cond. 
(cal-cm/sec  cm**K) 

S.  Res.  (104ohm  cm) 
Apparent  porosity 


or 

Method 

Av.VahM 

3M.  <*■*<%> 

Av.  VftkM 

9M.*w. 

(1) 

1.5 

10 

1.2 

10 

(2) 

0.8 

10 

0.6 

10 

(3) 

3.5 

10 

3.5 

10 

(4) 

2.0 

10 

1.8 

10 

(5) 

1.7 

2 

(6) 

1.8 

5 

2.2 

5 

(7) 

0.33 

10 

0.30 

10 

(«) 

9 

10 

12 

10 

16% 

Typical  H.T.  Prop. 

1900F  40Q0F 


Supplier's  Availability 


SUPPLIER  GRADES 

SIZES  *  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Great  Lakes  TL 

cyl  3-6"  <$l/lb 

blk  3/4-6"  x  2-18" 

Over  30  M  T/yr  2  mo 

(1)  Sonic 

'  f  t 

(2)  Gage  dimension 

*  "  •  / 

(3)  ASTM-C-39-56T 

r‘  *  v  L  »,  '  *  .  » 

(4)  ASTM-C- 78-56  T 

c-‘  •  .  V  c 

(5)  ASTM-C- 134-41 

'  '  1  ,  }■  ■  ;  “♦} 

(6)  Expansion  0-75  *C 

.  .  ;  J"  .  .*» 

(7)  Thermal  diffusivity 

'  J .  t  ■  1  >■  >  .  '  1-1  ' .  f  >  ■  *  L  \  '  , 

(8)  Volt/amps 

r 

t 


K 


■  ’*■ 


s 


.  *  4  *>  ’ 


\m 


* 


Characterization 


TYPE:  extruded,  medium  grained;  high  strength;  good  electrical  conductivity;  high 


purity;  high  reproducibility;  low  porosity;  long  experience;  used  for  electrolytic 


HFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  won 


electric  furnace;  over  20T  batch  size 


ANALYTICAL-  Ash  S  Si  Fe  Co  Fb  Ca  A1  V  Ti  Mn 
Av.  value  0«  20%  0. 01%  0*05%  0*03%  0,05%  0.04%  0*03%  0,03%  80ppxn  50ppm  35ppm  30ppm 


PROPERTIES 


**<*•¥.<%) 


8tldwX%)  U00F 


Y.  Mod.  (10"psi) 

T.  Str.  (10»psQ 
C  Str.  (Id’psl) 

Hex  Str.  (lO’psi) 
Dsraity  Cf/cc) 

C.  Exp.  (10VC) 

Therm.  Cond. 
(cat-cm/ssc  cn**K) 

S  Res.  (lO^ohm  cm) 
Apparent  porosity 


Supplier's  Availability 


<$l/lb 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


4 


GRAPHITE  PRODUCT  NO-AU_ 

>  •  ,/ rT.7< TrT~-.  v  -< 


Characterization 

-  -  ■  ■  . 

rYH-r  extruded,  medium  grained;  low  coeff.  therm*  exp. ;  good  oh  trical  and  thermal- 

conductor;  long  experience;  high  production;  used  for  furnace  electrodes,  mold  stock, 
...  «  .  ,  .  ,  •  '*  -H'  Wra  ,yf 

sintering  boats,  heater  elements,  and  crucibles 

MFG  calciped  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  over  20T 
batch  lice  ^ 

•'!  :  v  ^  •  .it-:)**# 


ANAL 


PROPERTIES: 


Ash 

<1.0% 

i  '  ‘  ^ 

-  -  - . .  ■  . . . 

Test  Specimen 
or 


l<.  -  ua 

‘  '  >  0  ■  V  ’  V.!  »  'v'  Hi  V  A  .  ‘ 


With  Grain 


Gi«n 

/  ; 


Av.VakM  Slid m4%)  AkVMm  SML  dav.(%) 


Typical  ar.  prep. 

.*  < 

UOOP  4000T 


Y.  Mod.  (10*psi) 

T.  Str.  (10*psQ 
C.  Str,  (10*psi) 

Rtx.  Str.  (10*psi) 

Density  (g/^?) 

C.  Exp.  (lO*rQ 
Therm.  Cond. 

(catcm/sec  cm**K) 

S.  Ret.  (104ohm  cm) 
Scleroscope  Hardness 


3JPPUER  ;  GRADES 

Speer  Carbon  700 


1.8 

1.0 

*'j  s  (». 

mi)  .teM  .Y 

1.5 

1.0 

i  1  3.8 

5.6 

l,5.  85 

4.8  ( 

7.3 

3.3 

2.4 

4.0 

1.77 

“*  r 

t  ( 

.. ..  -g; 

2.5 

4.5 

-.jjcB  1 

.fcw\ 

•  • 

0.23 

> 

6. 5 

a  *.  m  .*■ 

D*r!n  .eo?i  .? 

55 

*  1 #  A  ,  . 

ii.  -1  r,ur/ 

Supplier’s  Availability 

2ES  A  SHAPES  TWCE  I ■«*»«*.  fl*L 

cyi3-7”  <$l/lb  t,  100-3  M  T/yr,  0-2  mo 


(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 
{*)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 

(7)  Guarded  hot  plate 

(8)  Volt/amps 


■>tvb  it) 
.vj;  iCRmio  (£5 

Td€-P€0-  'lizP  it} 

*  *  ~  t-tl  -  D  -UT£A  (?) 
3*  it -0  id) 

'pivfKtintb  iarsrta<T*  (V) 
nquxtsXjk  V  {?]* 


.Jjt  f*  »i .  J<  i 


■o 


B 


£  ' 

tev  i1  * 


<  .  'S  ■, 


GRAPHITE  PRODUCT 


Characterization  _  _ _ _  .  . 


TYPE:  extruded,  medium  grained;  good  electrical  conductivity;  high  purity;  low  porosity; 
chemical  resistant;  high  production;  long  experience;  used  for  electrolytic  anodes 

_ _ .  _ _ _ •  .  _  _ _ _ L-.-.  ,BdL 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphltized  over  2S00C;  over  20T 
batch  size 


ANALYTICAL' 
Av.  vHuT 


PROPERTIES:  c )sJ 


Ash 

0. 08% 


Fe 

<200ppm 


i  vOO^  * 

or 

unltsMisd 

AaVWss 

Y.  Mod.  C10°ps0 

T.  Str.  (i0*psi) 

(1) 

1.0 

C.  Str.  (10*psQ 

(2) 

5.5 

Rw.  Str.  aO*ps0 

(3) 

2.5 

Density  (g/cc) 

(4) 

1.64 

C.  Exp.  (10VQ 
Thsrrru  Cond. 
(estem/sts  cm**K) 

(5) 

2.4 

S.  Rsr  (ItHohm  cm) 

(6) 

7.2 

With  Grain 

hn  «a«saC%)  '  Aw. 


■  ;•>  a  ->t  : 


~  wF-VS.v 
<? 


Typical  H.T.  flrop. 


' .  A-V.  A Mfi  .Y 

V  T 

rmi-TIi  .rfit  - 
?  t>  1;  r  .  ./« 
..>■  t,  vw  i«0 
qi3  .3 
bricv  •  itnssir 

yy i  rrrf>-p*;jT 

r  v  *i  *w  • .  i }  ..  rt  r  < 


Supplier*?  Availability 

. i.ii. ■  nil...  »i  ■  ■  .  ■- ii.^lili  il  min. 

u;  3>*g RAOa  SIZES*  SHAPES 


PRICE 


:5fRATEor  CAP. 


DEL. 


Speer  Carbon  ► . f -tfOTOO  d  \  cyl  8*,  9"i  10"  dia  <$l/lb  3M-30M  T/yr  0-2  mo 

■JfK  '  .<■ 


(1)  AS TM-C- 190-59 

(2)  ASTM-D-695 

(3)  4  Point  loading 

(4)  Wt/ volume 

(5)  Expansion  0-600 *C 

(6)  Volt/amps 


-j  i  _t H 

N’ t?  ■  -J  *  M'T  3/  t  £} 
’5-«T  1 1  iahM  fc-  (  jk) 

1 5) 

noh  -  ^-<3.  tii) 


! 


'Vy 


GRAPHITE  PRODUCT 


Charact«rtz*tivn 


TYft:  attracted,  medium  grained;  low  coeff.  of  therm.  exp* ,  good  electrical 
conductivity;  high  temperature  oxidation  resistant;  long  experience;  high  production; 


I  fj3i77trr 


MFC:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitised  over  2500C;  over  20T 
batch  sire  *>sie  r.. 


ANALYTICAL 


u 


Ash 

V‘  "T 

» 

<  1.0% 

i.'i)  >  •* 

fi*.  ;■*. 

&\r.  w  vvA 

nopmiES: 

Taot  Sedsn 

With  Grain 

Agates!  ikein 

Typical  HT.  Prep  ■' 

■:<*  ‘ 

or 

Method 

AaVeiee  SM.*ev4%) 

Jte.Vak*  SWOa »4%) 

HOOF  4000F 

Y.  Mod.  (10*psi) 

(1) 

.55 

•  ‘W  ;< 

T  Str.a0*psi) 

(2) 

4.5 

\ 

UiMi}  xi  X 

C.Str.  (10*psl) 

(3) 

2.0 

u  '•!)••  1.0 

Hex  Str.  (lO*p*0 

(4) 

8.2 

■  !«■.  1  ) 

Ofy-  .?*  >*P 

Density  (g/cc) 

(5) 

1.64 

i:  j; 

a  Exp.  (10VQ 

(6) 

2.4 

3.4 

>1)  cjv.1  ,D 

Therm.  Good. 

.  >rtO 

(cstan/sec  cm**K) 

3  W.ipro^} 

S.  Rri.  (ltHohrti  cm) 

(7) 

10.9 

,  > 

( ..  +/-*}) 

CSIDDI  IkD 
cUrrutn  cfj 

Speer  Carbon 


GRADES 


(1)  Sonic 

(2)  AS  TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt /volume 

(6)  Expansion  C-bOD*C 

(7)  Volt /amp* 


Supplier's  Availability ; 


SIZES  a  SHAPES  PRICE  jv  RATE  or  CAP.  ~  DEL. 


60-96"  long 


-3  M  T/yr  0-2  mo 

>  UJ?A 

U} 

c. ^ 

<S) 

jrtioai1  5i:r,rrT  * 

<*■) 

Sit;  „•  *r>  ‘\fff 

i^-5 

0  0  .fui,’ aJ41 

(S) 

saau  i!  oY 

.rj 

jig:* 


SIS 


GRAPHITE  PRODUCT  NO— iM 


_ _ Chiractgrization _ 

TYPE:  extruded,  medium  grained;  high  strength;  low  coeff.  of  thenru  exp. ;  high  purity; 
good  nuclear  properties;  high  temperature  oxidation  resistant;  long  experience;  used 
for  molds,  jigs,  fixtures,  moderators  for  nuclear  idles,  and  rocket  noxxle  inserts 
MEG:  calcihed  petroleum  coice  and  coal  tar  pitch;  graphitieed  over  2500C;  over  20T 
batch  sire  ~'~6' 


ANALYTICAL  Ash  A1  B  Ca  Fe  Mg  Ni  Si  Ti  V 

Av.  value  lOOppmmax  <  lOppm  <  lppm  <lppm  5 ppm  <lppm  <LOppm  30ppm  <IOppm  lppra 


PROPERTIES: 

nr 

With  Grain 

Apimt  Grain 

Typical  H.T,  (Vopu 

««•>  •  V. 

il. as. n  j 

Mocnoa 

A«.VSIsb  9HL4skj(%) 

A*VMm  mSnr^%) 

X300F  4000F 

Y.  Mod.  (10‘psi) 

(i) 

1.8 

1.1 

*:}l)  h- 

T.  Str.  (10*psi) 

(2) 

1.6 

1.4 

2.0  4.0 

C.  Str.  (l(Rpsi) 

(3) 

6.4 

6.8 

6.2  9.6 

Flex.  Str.  (10*psi) 

(4) 

3.2 

2.6 

3.8  C  5.8 

Density  (g/oc) 

(5) 

1.77 

•  j  -  *?;  ?... 

C.  Exp.  (10«/*C) 

(6) 

2.4 

4.2 

1  r  ’  V 

'  * 

Therm.  Cond. 

(celem/sec  an**IQ 

(7) 

0.23 

S.  Res.  (lO^ohm  an) 

(8) 

6.35 

6.25  10.3 

SUPPUER 
Speer  Carbon 


873RI* 


Supplier's  Availability 

SEES  A  SHAPES  PRICE  RATE  or  CAR.  «L  ~ 

cyl  14"  max  dia  <$l/lb  100-3  M  T/yr  0-4  mo 


(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 *C 


i  i  <c  i-  \  ■ 

•■v~x:t  x  T>  ■{£'< 
'«»•••  0  no i  o  *- ■  i  r  "t  (  d  1 

-  t'  <->d‘  6-x.h  .',  i  \  \  i 

rq^.x',31  / 


6RAKUTE  PRODUCT  1 


NO  ill 


Characterization 


TYH~  extruded,  medium  grained;  high  strength;  low  coe££»  of  therm,  exp. ;  long 
experience;  meed  for  mold  Stock,  jig 8  and  fixture*,  rocket  nOzvie  inserts,  sintering 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitined  Seer  25-fOC;  1-20  T  :-\u 
hatch  size  j  ‘ 


ANALYTICAL:  Ash 

At*  value  0.  5% 

s'/, 

v  M  .  i 

» 

U 

•r': -■  ,'  qq 0.  *  i 

v- :  VvtA. 

'  t  77  a' 

norBm&:  Tatt 

Spackn 

m  With  Grain 

Typical  HX  Piep. 

a  Mailed 

m«k%) 

Sfcvan*  m4m%) 

UOOf 

4000F 

Y.  Mad.  (10*po9 

(1) 

1*8 

1.1 

.  •<  ,V.  V 

T.  9tr.  (10*paQ 

(2) 

1.6 

1.4 

2.0 

4.0 

as^r.OCPpaO  « 

<3) 

6.4 

6.8. 

6.2 

9.6 

Has  air.  <10*paQ 

(4) 

3.2 

2.  6 

3.8 

5.8 

Dsnsifcr  (C/cc) 

(5) 

1.77 

"  Y/  r-. 

c.  ep.  (io«/x) 

(6) 

2.4 

4.2 

Z’ * ,  »  .0 

Therm  Coed. 

^  'T 

11 

(cake/nc  cjii**K) 

(7) 

0.23 

-  r  v..-  i- . 

S.  Has.  (lO*ohm  cm) 

(8) 

6.4 

6.25 

10.8 

Sderoecope  Hardness 

38 

Permeability  cm2 /sec 

2.  6-5.  9 

0.5-8.  8 

Supplier’*  Availability 

aUPRJBt^  GRADES 

SIZES  &  SHAPES 

PRICE  ‘  A  RATE  or  CAP.  mD EL 

Speer  Carbon  c  873S 

cyi  12-1 6** 

<$1  Ah  r  100-3  M  T/yr  0-2  mo 

(1)  Sonic 

(2)  ASTSd-C- 190-59 

•*-'S  <*> 

(3)  ASTM-D-695 

i  :j‘>M  -  k  *£) 

(4)  4  Point  loading 

.!  <5  Q  •  /*  X  A.  vji 

<5|  Wt /volume 

V;  r  * br.oi  ir  iP) 

(6)  expansion  0-600 *C 

"n.H  .-OtfOVif  f 

(7)  Guarded  hot  plats 

O*  :i  (n) 

(8)  Volt/a mps 


GRAPHITE  PRODUCT  NO_ilL 


Characterization 


TYPE:  extruded,  medium  grained;  good  electrical  conductivity;  used  for  mold  stock, 
rocket  nozzle  inserts,  heater  elements,  and  crucibles 

MFG;  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined; 
over  20T  batch  size 


ANALYTICAL 

Ash 

* 

Av.  value 

0.3% 

<  '  X: 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Plrop. 

— 

or 

Method 

Av.vwim  8td.dw.(%) 

Av.  Value  Std.  dev.(S) 

laoor  aooor 

Y.  Mod.  (10*psi) 

(1) 

1.6 

1.  1 

T.  Str.  (10»psi) 

12) 

1.3 

1.  1 

J 

C.  Str.  (lCPpsi) 

(3) 

5.3 

6.2 

t  . 

Rex.  Str.  (10»psi) 

(4) 

2.e 

2.4 

Density  (g/cc) 

(5) 

1.72 

C.  Exp.  (10«/*O 
Therm.  Good. 

(6) 

2.6 

4.2 

(cat-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

(7) 

7.  1 

/ 

- 

- 

Supplier’s  Availability 

>  I 

• 

F 

1  1  1 

■  f  C 

SUPPUER 

GRADES 

SIZES  A  SHAPES 

PRICE  RATE  or  CAP.  u  DEL 

Speer  Carbon 


875S 


cyi  18-30" 


-$l/lb  3M-30M  T/yr  0-2  mo 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt /volume 

(6)  Expansion  0-600  *C 

(7)  Volt/amps 


ntH. 

'  i  • 


J  r.-'jl 


l 

0 


*v. 


y\ 


X 


.1  I 

r  i 


,  i . 


i  . 


■  I  '■»  ,  i)'  1/ 


.■ii  .  ’  v'r  > Tj  i  H 
).  i 


1  '•  JOi  1 


171 


GRAPHltc  PRODUCT  NO.  J2J3 


Characterization 


TYPE:  extruded,  medium  grained,  high  reproducibility;  long  experience;  used  for  molds, 
jigs,  fixtures,  sintering  boats,  crucibles,  support  material  in  furnace  brazing  &  heat 
treating,  and  susceptor  in  induction  heating  furnaces  .•  ^1.-  *  * .  * 

MEG;  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machined;  SjJ 
“H70T  batch  size 


ANALYTICAL 


PROPERTIES: 

y.  Mod.  (10*psi) 

T.  Str.  (10’psi) 

C.  Str.  (10»p*i) 

Flex.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  <10«/*C) 
Therm.  Cond. 
(cst-cm/ser  cm**K) 
S.  Ret.  (101 2 3 4 5 6chm  cm) 


i  in  opKtmen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

- S  .<r 

MflflOO 

Av.VMm  StdL  der.(%) 

Av.VUim 

Wd.  dev.(%) 

I300F  4000F 

;  <Nq*Oi  .0.  V  , 

(i) 

0.9 

0.8 

/I  *>\  i  \ ;  >  ; ,,  ,i 

(ttc  1  ■*  ' 

/  ^  fv ,  •* 

(2) 

4.0 

2.8 

(3) 

2.0 

1.2 

^  .i  (  t 

(4) 

(5) 

1.60 

2.1 

3.5 

,f  • »'  Jf)  \ ;  .itfl&ti! 

TV  31}  .o*3  C- 

V*'  -  y|jt  y) 

(6) 

9.4 

q  '  »  vR  .3 

SUPPLIER 
opeer  Carbon 


Av.ll.blllty 

. -  1  111  i—— — ■«»  . — i  . . 

GRADES  5  yT1  SIZES  fc  SHAPES  c  PRICE 

»96G  "  '  cyl  9-20”  <$l/lb 

blk  16"  x  16" 


- - - : — 

RATE  or  CAP.  DEL 

100-3  Mf/yr  0-2  mo 


(1)  ASTM-C- 190-59 

(2)  ASTM-D-695 

(3)  4  Point  loading 

(4)  Wt /volume 

(5)  Expansion  0-600*C 

(6)  Volt/amp» 


m 


*  -  * 


UP 


GRAPHITE  PRODUCT  HOJ£SU 


TYPE:  sxtruded,  medium  grained;  good  electrical  conductivity;  low  porosity;  chemical 
resistant;  long  experience;  high  production;  used  for  electrolytic  anodes,  jigs,  fixtures, 


MFG:  caldhed  petroleum  coke  aad  coal  tar  pitch;  graph! tixed  over  2500C;  over 
batch  sise 


sr  20T 

1  orrT 


Characterization 


ANALYTICA 


ue 


PROPERTIES: 

V  *  "  M'.*  ! 

Y.  Mod.  (10W 
T.  Str  (lOW 
C.  Str.  (10W 
Flex.  Str.  (10>psJ) 
Density  (g/cc) 

C.  Exp.  (10VC) 
Therm.  Cond. 
(cet-cm/sec  cm**K) 
S.  Res.  (ltHohm  an) 


Ash 

0,1% 


Test  Specimen 

Sr 


Grain 


(1)  2600 

(2)  1.7 


*  Grain 

Typical  HX 

**.#*.(%) 

llOQF  4000F 

i 

(i) 

I’CqH  ,'tS  :T 

\  1  } 

.  .VO.!}  .u3>C) 

(r-: 

M  ,tsO 

<<•. 

To?'  vj^fiSO 

(-> 

>'\*01)  tfa  0 

unorj^ 

■,  1  ’*  '*"S\  '>  isj) 

i 

no  onto;"OI)  **vi  .2 

f  T ’T- 


.tAO  rj  TTAf! 


Supplier's  Avtilabili 


SIZES  A  SHAPES 


Speer  Carbon 


Z3GAW 


RATE  or  CAP. 


900  blk  to  30  sq  in  <  $1  Ab  >  £ M-30M  T/yr  0-2  m 


>  ‘ 


(1)  4  Point  loading 

(2)  Wt/vdlume 

(3)  Volt/amps 


-,f  *  I'oA 

.U) 

'  > 1  l  OA 

tf) 

>  -r  < .  •  f  *  ^ 

<  *\t*r 

(Pi 

in 

*"1-  >ie'/ 

<a> 

m*  7 


GRAPHITE  PRODUCT  NO-iii 


Characterization 


.  i 


TYPE;  extruded,  medium  grained;  good  electrical  conductivity;  low  porosity;  long 
experience;  high  production;  used  for  electrolytic  an>des,  mold  stock,  jigs,  fixtures, 

k  heat  t  resting .  sintering  boats,  heater  clemeuts 
1  tar  pitch; 


jUfG:  calcined  petroleum  coke  and  coal 
electric  furnace;  over  20T  batch  sise 


pitch;  g  raphitised  over  2500C;  Ache  son 


r 


ANALYTICAL: 

Av.  value 

■  **■ 

Ash 

<0.1% 

-  •  ■ 

• ;  t  ?  i 

PROPERTIES: 

Test  Specimen 

With  Qrsin 

Against  Grain 

Typical  H.T.  Prep. 

or 

?v  Vf*  yf 

;■  1,0  v  ■»  ' 

Method 

Av.  VMl»  SSL  <Jev.(%) 

Av.  VMM  M.  dtv.(%) 

130TV  4000 (F 

Y.  Mod.  (10W 

(1) 

1.8 

1.2 

1 

T.Str.  (10W 

(2) 

1.5 

1.0 

C.  Str  (10>p«D 

(3) 

5.6 

5.8 

,  k  >  ^  j 

Fie*.  Str.  (10W 

(4) 

3.3 

2.4 

i  ,'itAl  i 

Density  (f/cc) 

(5) 

1.7 

1  .  ! '  : ' 

C.  Exp.  (10«/*C) 

(6) 

2.2 

3.2 

«  •  in 

Therm.  Cond. 

JJ  ,  *«• 

(orf-cm/eer  cm**X) 

;Ut'  >.  ?  :  t 

S  Pee.  (lO^ohm  cm) 

(7) 

6.1 

Sclerc scope  Hardness 

35 

i 


SUPPLIER 

Of*  $»  *■'  T  T 

Speer  Carbon 


SIZES  k  SHAPES 


to  60  sq  in 
cross  section 


PRICE  RATE  or  CAP. 

V  v 

<$l/lb  3M-30M  T/yr  0-2  me 


(1)  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-C-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600  *C 

(7)  Volt  /amps 


■  'r  .  <•) 
i  •  i  i  t:  <’  t*,A  i  t i 

(<riu  .  ■  !  J-  i  *- 

.  i  a  •; . ;  < 

0  0  r  i . e  '  'V 

ttlilM  ‘I.»V 


JH _ * _ * 


GRAPHITE  PRODUCT  NO_il?_ 

JJ  :'■/  -yuC.r 

Characterization 

TYPE:  ssctnided,  medium  grained;  good  electrical  conductivity;  high  nurity;  good  nuclear”" 
“properties;  low  porosity;  highly  oriented;  chemical  resistant;  long  experience;  high  V 
production;  used  for  electrolytic  anodes  and  moderators  for  nuclear  piles 
MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitised  over  2500C;  over  20T 
hatch  sise 


*  ,  j  •  *»  ■> 


ANALYTICAL' 

At.  value 

Ash  V 

<JD2%  <  2 ppm 

*  .  A 

PROPERTIES: 

7  i  .  ^-r 

Test  Specimen 
or 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

llatfrinrl 

Mttnoa 

Av.  VMM  SSL  dcv.(%) 

Ay.  Viikt*  9M.dsv.(%)  1300F  4000F  ' 

Y.  Mod.  (10*psi) 

(i) 

1.8 

lo  1 

T.  Str.  (10»ps0 

(2) 

1.5 

1.3 

C.  Str.  (10*psi) 

(3) 

5.6 

5.9 

Flax.  Str.  (lO’psi) 

(4) 

3.3 

2.6 

?  *t: 

Density  (f/ctj 

(5) 

1.77 

'*<•,  ■  vi 

C.  Exp.  (10</-O 
Therm.  Cond. 
(ctl-cm/sec  cm**K) 

(6) 

2.2 

4.2 

.  v*w  •«  ’ 

■  1*  i 

S.  Res.  (101 2 3 4 5 6 7ohm  cm) 

(7) 

7.5 

Supplitr's  Availability 

'  ’  i  '• 

SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

Speer  Carbon 

900 

to  60  sq  in 

<  $  1  /lb 

3M-30M  T/yr  0-4  mo 

It 

tr'  : 

C 

cross  section 

(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-C-695 

(4)  4  Point  loading 

(5)  Wt/volumc 

(6)  Expansion  0-6 00 *C  ,  (  t. 

(7)  Volt/amps  ,  ,  „?x  r 

*  ,  '  ‘  (  ) 


112 





5 


ft 


GRAPHITE  PRODUCT  NOJiW 

'A  "  W'\  T^:m 


Characterization 


TYPE?  extruded,  medium  grained;  high  reproducibility;  used  for  mold  stock,  susceptor 
in  induction  besting  furnaces,  crucibles,  and  electronic  tube  anodes 

MFG?  calcined  petroleum  coke  and  coal  tar  pitch;  graphitised  o~ir  2500C;  machined; 

■>  TTOT  batch  else  1  '  ' 


ANALYTICAL: 

Av.  value 

Ash 

0,01% 

— 

— 

--  —  -**■  « 

'»•  ’  A. 

4  .  r .  * 

PROPERTIES: 

'  W  •  ’  v  * 

Test  Specimen 
■  V  or 

With  Grain 

Against  Grain 

,  typical  H.T.  Proc 

Y.  Mod.  (lO^prJ) 

Method 

U.  >  '••AS  '<■'  ».  i 

JW.VUue  Stt.  <tev.(%) 

Pm.  Value  M.  de.(%) 

•.  *v  ir*-  ;;  V 

1900F  4000T 

T.  Str.  (10*p*0 

C.  Str.  (10»psl) 

c 

\ 

t>*V>  Cl'"  ■ 

^  * 

Re*  Str.  (10>psO 

(1) 

2.  1 

•f  ;  .  r  > 

DsnsRy  (g/cc) 

(2) 

1.62 

V'JT'cf  •• 

C.  Exp.  (lO^/'C) 
Therm.  Conn, 
(cst-cm/sec  cm**K) 

(3) 

1.9 

3.4 

r.  (  yt>*-  -c? 
*'*V  .*  k\  '( 

U’V'J 

S.  Rss.  (104ohm  cm)  (4) 

Sclerose  ope  Hardness 

7.9 

37 

. ) 

'V'tp;  ttv  l-'* 

<'•  l^Vi 

Supplier's  Availability 


SUPPLIER  GRADES 

.Sv  Wj 


SIZES  A  SHAPES  PRICE 

S 


RATE  or  CAP. 


DEL. 


A3- ;  IftV* 


Speer  Carbon  7479  cyl  2-3/4"-14"  <$l/lb  10-100  T/yr  1  mo 

o3j3-T>  TV  .T  00  1  Vl  ?fS  i  > 

S.\  x  ***•  ii\<i 


(1)  4  Point  loading 

(2)  Wt /volume 

(3)  Expansion  0-600*C 

(4)  Volt/amps 


j-"..  (i) 

>  Cl'fcA  i' 
l-f~  -h\Tr  A  \  ‘  v 
ne(  i  f  «vi  *  (#4 
*  i'k  (W  tc) 
>  0Cj  <  voicrtqr.  1 

«<\ms  .  ik  »  f  ' 


1W 


M.J— a  ■— i 


«\f  3^ 


^  •"  *•• '  >ci 


I  .. 

GRAPHITE  PRODUCT  NO-iH 


•  » » “  «j  '  '• '  '  ’3 

— -(  -  •- _  - _ Characterization  •  —  ~~  t~ — .. ...  TZ 

TYPE:  extruded,  medium  grained;  high  strength;  high  reproducibility;  high  production; 
recommended  as  a  substrate  grade  . _  ' 

■  ■  ■■■■■•  .  . -■■■  j-:  ;j--' . ---■■■ . — ^ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graph! tiied  over  2500C;  machined; 
T3fOT  batch  sise 


ANALYTICAL:  Ash 

Av.  value  0,09% 

PROPERTIES:  Test  Specimen 

1  111,1  v  or 

With  Grain 

'  '  rt*  i*31 2 3 4 5 6 7' 

Against  Grain 

,  •> 

Typical  H.T.  Prop. 

mmoo 

Av.  value  ew.  dw.(H) 

nvi 

aHdew^%) 

1900F  4000F 

V—  <  i  1  » 

Y.  Mod.  (10*ps0 

(i) 

1.6 

1.3 

r 

T.  Str.  (10*peD 

(2) 

1.8 

1.7 

'  0j)  ’Sc  .0 

C.  Str.  (10*p*0 

«3) 

7.1 

7.8 

\  •  . 

.01)  IV.  >,.n 

Fmk.  Str  (10»p*) 

(4) 

3.5 

3.2 

«.v  .*.•<& 

Density  (g/cc) 

(5)' 

1.73 

l 

.  •  •  ;  j  i?j  n 

C.  Exp.  (10VO 

Therm.  Good. 

(cakon/ser  on**K) 

(6> 

4.1 

5.2 

Nratf  rrj'i  !T 

.  W  u  v  -t. 

S.  Res.  (10«ohm  cm) 

(7) 

9. 1 

T  '1 

S.  >  *  ‘  i  ^ 

Supplier  -a  Availability 


H  ■  1  II  1  •’  " 

ouppnwr  9  nven«u 

11117 

"  **■  ***  *  “  "  — 1  ■  '--nr  1 

SUPPUEP 

GRADES 

SIZES  A  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

0 ,  i  * 

Speer  Carbon 

f  f  \  ■ 

SX-4 

cyl  14"  dia 
blk  4"  x  22" 

$l-10/lb 

10-100  T/yr 

0-2  mo 

(1)  Sonic 

(2)  ASThi-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt /volume 

(6)  Expansion  0-600 *C 

(7)  Volt/amps 


.  r.  orl  i-  {Jj 
'-:o,  I'V  (i) 

•• '  *>  ’T*-"  ) 

{$) 


GRAPHITE  PRODUCT 


ANALYTICAL:  A*h 

Av.  value  0.  1% 


rKomntS: 

Tssl  SpiCfnNM 

With  Grain  J  ’  ’  Against  Ortn  r 

~  v\V;*.  $£*•  .<•  • 

MRnOQ 

AaVWM  «***(%>  Aa  VWm  tt.*a<%) 

Y.  Mod.  (10*psi) 

( 

a  .  ij** 

T.  Sir.  (103p*0 

(1) 

2.4  1.7 

C.  Sir.  (10spsQ 

(2) 

*  8.3  ; ‘  9.8 

FI*k.  Str.  (10*psQ 

(3) 

4.6  4.3 

DonsHy  (g/cc) 

(4) 

1.73 

C.  Exp.  (10VG) 

(5) 

5.4  *6.0 

Therm.  Cond 
(c*l*ctP/MC  cm**K) 

S.  Re*.  (104ohm  cm) 

(6) 

*  *9.7  AV 

(  »<)».  >.  1  V  ■ 

Typical  H.T.  Pnp. 

I900F  4000F 

»  ;S>I  >  .,hoM 

t.-'i-M)  ,i£?  r 

(  '■  M)  Me  .0 

iuq-Cr)  'ti2  *->P 
vn*  s.J  y  n.’fiCl 
<  ;<■ 1 1 0-i )  3  *  ? 
bfC  .r  -Ml 
<Vn".  a  <■.«'  -*&>} 
•  C  '  /  **>• 

<■  >'  Sn  *.H 


Supplier’s  Availability 


SUPPUER 


GRADES  -  ' 


SIZES  4  SHAPES 


'\>  '■  /* 


RATE  or  GAP. 


Speer  Carbon 


SX~5 


ui\  5  r> 


(1)  ASTM-C- 190-59 

(2)  ASTM-C-695 

(3)  4  Point  loading 

(4)  Wt /volume* 

(5)  Expansion  0-600 *C 

(6)  Volt /amp* 


<■  ■  .  ?  .a  .  i.  i 

blk  3-1/2"  x  17-3/4"  $1- 10/lb 

v>c  >•  ti  1- 

”i*  j 

8\  I  L,.i  •  '  .  * 

"I  ■’  M  I'r- 

* 


Wd7-r.  •  .oqjiirj,i<s 

10-100  T/yr  0-6  mo 


GRAPHITE  PRODUCT  NO-U& 

i  ~ t  J  *  v.*  o  w  ?'  i  ’  i  > 


Characterization 

-  i  -  ■  i  ••  -' 

TYPE:  extruded,  medium  grained;  good  electrical  conductor;  good  thermal  conductor;  long 
experience;  high  production;  used  for  electrolytic  anodes,  mold  stock,  rocket  nozzle 
inssrts.  fluxing  tubes,  sintering  boats,  heater  element,  rdmtrwim  aerf  ^ral^rea 
MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machining 
grinding  as  required;  100-2000  lb  batch  sise 


ANALYTICAL' 

Av«  value 

Ash 

.06% 

PKOrtsKTIES: 

TbstSpscftnon 

With  Grain 

Against  Grain 

Typical  H.T.  Prop.  . 

or 

*</0&  "  v 

Method 

A*.  VMim  SM.4 9*4%) 

Av.  VMim  an  **.(%) 

UO0F  4000F 

Y.  Mod.  (lOW 

T.  Str.  (10*psQ 

Sonic 

1.2 

0.9 

c.str.aow 

NEMA 

5.3 

4.4 

FtacStr.  (lO^poO 

NEMA 

3.0 

2.5 

Oanstty  (g/cc) 

NEMA 

1*68 

.  -  ^ 

C.  Exp.  (!0<rC) 
Thorm  Ccnd. 
(coKcm/aor  cm**K) 

NEMA 

2.9 

3.8 

a 

« 

b. 

S.  Roa  (104ohm  cm) 

NEMA 

3.2 

4.2 

Hardness 

35  (Scleroscope) 

Supplier's  Availability 

SUPPLIER  ~^f7  grades  ;  ;  sizes  *  SHAPES  PRICE  RATE  or  cap.  del 


Stackpole  Carbon  HB 1-4  cyl  1/8  -  5-1/2"  <$l/lb  100-3  M  T/yr 

'  ’  :  «'■"  M;  TrT)l  ♦  /  v  «ntl  .  .  ' 

(up  to  SO"  lg) 

blk  1  -  4" 

rod  10  mil- 1/8" 

pit  1/16  -  1" 


% 


V. 


'w' -VIZ 


GRAPHITE  PRODUCT  NO_l*2 


Characterization  __  —  — 

— 1 — — »'■ HI- ■—  linpilll  l.l— I  — — ~  ■  —  'HI 

TYPE:  extruded,  medium  grained;  good  electrical  conductor;  good  thermal  conductor; 
high  reproducibility;  long  experience;  high  production;  used  for  mold  stock,  jigs  and 
ftiMMh  RlRg^wJfHr  MitMlRi.  flu Ti«T  Mri  vrtnteriny  boats  ^  ^ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  machining  and 
grinding  as  required;  100-2000  lb  batch  size 


ANALYTICAL' 

Av.  value 

Ash 
•  08% 

PROPERTIES: 

Twl  Spicirnifi 

With  Grab) 

Against  Grain  Typical  H.T.  Prop. 

or 

i . 

Haiti  n  if 

mmjnoQ 

Av.  Vatu*  8td.dML(%) 

Av.  VftkM  SUL  dw^%)  1900F 

4000F 

Y.  Mod.  (10"psQ 

Sonic 

1.5 

0.9 

T.  Sir.  (10«psQ 

C.  Str.  (lO>|»0 

NEMA 

3.7 

3.6 

Rs*.  Str.  (lO^psi) 

NEMA 

2.4 

1.9 

Density  (f/cc) 

NEMA 

1.61 

c.  Exp.  (iovc> 

NEMA 

2.1 

4. 1 

Thsrm  ConCL 

(calcnv'ssc  cm**K) 

r» 

..r.  ' 

S  Res.  (104ohm  cm) 

NEMA 

2.7 

5.0 

Hardness  35  (Sde 

roscope) 

Supplier's  Availability 

SUPFUER 

GRADES 

SIZES  a  SHAPES 

PRICE  RATE  or  CAP. 

DEL 

Stackpole  Carbon 

HBX 

cyl  1/8-5-1/2" 

<$l/lb  100-3  m  T/yr 

(up  to  80"  lg) 

bik  1-4" 

rod  10  mil- 1/8" 

p!t<l/16-l" 


i  r* 
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nonxnesr 

Test  Specfenan 
•r 

YWft  Grain' 

Against  Grain 

Types)  H.T.  Rapt 

,  - 

■■ .. . « 
MStnOQ 

tijr 

Av.  VMes 

V  .vt  ■  »  *'w‘ 

Av.Vatm  M.SM3) 

130QF  4000F 

Y.  Mod.  (10*p»0 

(1) 

1.5 

1.1 

__  •* 

T.  Str.  (10*p®0 

(2) 

1.4 

1.3 

.  ’  T 

C.  Str.  (10*p*i) 

(3) 

6.0 

6.0 

•  i  ^  .) 

Flat.  Str.  (lG*psQ 

(4) 

2.4 

2.0 

■I)  v.?.  . 

Density  (g/cc) 

(5) 

1.70 

•>  ,v>  v.bttmO 

C.  Exp.  (10*/*C) 
Therm.  Cond. 

(6) 

2.2 

3.8 

'■ C  i  '■  s  \2  0 
r>^3  ftH'i  iT 

(cstan/sec  cm**K) 

.42 

.33 

rrt  r\-  ^rnj-tss) 

S  Res.  (lO^ohm  cm) 

(7) 

7.3 

9.4 

?/  r,  o*  '  ’  ■s''"  .2 

Thermal  neutron  absorbtion 
Cross  section  (millibama) 

4.5 

J  * 

r. 1  '  •  >  f  i 

ippjtT’s  Availability 


jfl  m  a'.. 

Union  Carbide 


AGOT 


jivj  tf1'.  IT[*V  ‘”~T  vi£ 

blk  4-20" 

,\  \  I  •  C  -  fc  \  ■  L\‘ 

! *j  1  "OK  ’ T  c\ n> 


RATE  or  CAP. 


3U«r* 


<  $  1  /lb  10-100  100-3 M  1  mo 
T/yr  T/yr 


(1)  Sonic 

(2)  ASTM.-C- 190-49 

(3)  AS TM-C- 109-54 T 

(4)  ASIM-C-78-49 

(5)  Wt /volume 

(6)  bar  5/16”  x  5/8"  x  6n 

(7)  Volt /amps 


c  \  '  - 1  nr.  Oi  b<-- 

i  <  t '  !  > 


1M 

m 


GRAPHITE  PRODUCT  wr,  !«■> 


. _ _ _  _  _ Characterization 


TYPE:  extruded,  median  [  rained;  long  experience;  large  and  small  sixes;  high 
production;  thermal  shock  resistant;  need  for  furnace  electrodes  and  electrolytic 
-mamAm -  --  ~~  -  - Si-J.  1  *  ... 


MFG:  calcined  petroleum  coke;  grapfcltixed  over  2500C;  Ache  a  on  electric  furnace; 
machined;  over  20T  batch  size 


ANAL 


PXOmTiES: 

Test  Specimen 

Of 

With  Grain 

Agrinit  Grain 

Typical  H.T.  PHP. 

Wettiod 

aaveim 

*ren(%) 

XkVMn 

S*  «•*(%) 

doof  soar 

Y.  Mod.  (10*p*i) 

<D  * 

1.4 

10 

0.8 

14 

■*  ,  •  > 

T.  Str.  (lO’pai) 

(2) 

1.1 

15 

.76 

23 

«  * 

C  Sir.  (UPpsQ 

(3) 

4.4 

19 

4.0 

15 

Hsr.  Str  (10>psO 

(4) 

2.2 

14 

1.4 

25 

Oenxfty  (g/cc) 

(5) 

1.58 

2 

-  :^r 

a  Exp.  (10VC) 

(6) 

1.38 

15 

J‘  •  s 

Therm.  Cond 

O'  '  .  'T! 

(cekcm/ssc  cm**K) 

S 

0.36 

0. 24 

■r 

S.  Has.  (UHohn  cm) 

(7) 

8.6 

8 

12.8 

8 

Union  Carbide 


AGR 

AGSR 

AGLR 


Supplier's  AvallaWlity 


SIZES  l  SHAPES  P 


cyl  3"  -  5-3/4”  <$  10/lb 

pits  3/4  -  5-3/4”  thk 


RATE  or  CAP.  DEL 
100-3  MT/yt  1  mo 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 190- 54T 

(4)  ASTM-C-78-49 

(5)  Wt /volume 

(6)  bar  5/16"  x  5/8"  x  6” 

(7)  Volt/amps 


.v/  >■  ■'<-  »/  {r) 

V  ••  j  -'J  V  l  r..\  <»•) 

i  .  •»  m*,  5  j 

y  '  C  \  0  M  \  t5.  *»  K>} 

i  V 


o<  its 


GRAPHITE  PRODUCT  NO.  150 


Characterization 

TYPE:  extruded,  medium  grained;  long  experience;  high  production;  used  for  furnace 
electrodes,  electrolytic  anodes,  mold  stock,  sintering  boats,  heater  elements, 
crucibles,  thermocouple  sheaths,  and  end  plates 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  son 
electric  furnace;  impregnated  in  secondary  processing;  machined;  1-20T  batch  size 


ANALYTICAL 

Av.  value 

Ash 

0.  42% 

PROPERTIES: 

Test  Specimen 

Of 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value 

Std.  dev '%) 

Av.  Value 

*td.  dev(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.6 

12 

0.9 

8 

T.  Str.  (ltPpsi) 

(2) 

1.4 

16 

1.  0 

14 

C.  Str.  (10*psi) 

(3) 

5.6 

24 

5.3 

22 

Flex.  Str.  (10*psi) 

(4) 

2.7 

17 

1.8 

25 

Density  (g/cc) 

(5) 

1.69 

1.5 

C.  Exp.  (10VC) 

(6) 

1.6 

12 

Therm.  Cond. 

(cal-cm/sec  cma*K) 

0.38 

0.22 

S.  Res.  (lO^m  cm) 

(7) 

8.2 

12 

13.9 

10 

Supplier's  Availability 


SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Union  Carbide 

AGX 

AGSX 

AGLX 

cyl  3"  -  5-3/4" 
pit  3/4-  1" 
blk  1  -5" 

<  $  1  /lb 

100-3  M  T/yr 

1  mo 

i 

(1)  Sonic 

(2)  ASTM-C-19  -49 

(3)  ASTM-C-  109-54T 

(4)  ASTM-C- 78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt  /amps 


GRAPHITE  PRODUCT  NO  151 


Characterisation 

TYPE:  extruded,  medium  grained;  long  experience;  high  production;  used  for  furnace 
electrodes,  electrolytic  anodes,  and  mold  stock 


MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  impregnated  in  secondary  processing;  machined;  1-20T  batch  size 


ANALYTICAL' 

Av.  value 

Ash 

0.  68% 

• 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop, 

or 

Method 

Av.  Value 

3td.dav.<%) 

Av.  Valua 

Std.  d*v.(%) 

1300F  4000F 

Y.  Mod.  (10n»i) 

(1) 

1.5 

9 

1.0 

9 

T.  Str.  (10*psi) 

{2) 

1.3 

17 

1.2 

19 

C.  Str.  (10*p*i) 

(3) 

5.2 

12 

5.2 

12 

• 

Flex.  Str.  (10*psl) 

(4) 

2.4 

16 

1.8 

18 

Density  (g/cc) 

(5) 

1.71 

2 

C.  Exp.  (lfrV’C) 

(6) 

1.9 

12 

3.39 

7 

Therm.  Cond. 

(cal-cm/sec  cm2*K) 

0.378 

0.  306 

S.  Res.  (10-*ohm  cm) 

(7) 

8.2 

12 

10.  1 

14 

Supplier’s  Avaiiebility 


SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Union  Carbide 

AGX 

AGSX 

AGLX 

cyl  6-12" 
blk  6-12"  thk 

<$l/lb 

100-3  M  T/yr 

1  mo 

( 1 )  Sonic 

(2)  ASTM-C-190  49 
s3)  AS TM-C- 109-54 T 

(4)  ASTM-C-78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt /amps 


191 


MSHEreraKor 


*«tfS  4m*m.  *  - 


- 


GRAPHITE  PRODUCT  NO.J52 


_ Characterization 

TYPE:  extruded,  medium  grained;  long  experience;  large  and  amall  sizes;  Uigh 
production;  thermal  shock  resistant;  used  for  furnace  electrodes  and  electrolytic 
anodes _ ___ _ 

MPO:  calcined  petroleum  coke;  graphitized  over  2500C;  Acheson  electric  furnace; 
machined;  over  20T  batch  size 


ANALYTICAL : 

Av,  value 

Ash 

0.79% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std.  dev.(%) 

Av.  Value 

SW.  dev.(%) 

1900F  4000F 

Y.  Mod.  (10"psi) 

(1) 

1.2 

14 

0.8 

14 

T.  Str.  (101 2 3 4 5 6 7psi) 

(2) 

00 

00 

« 

18 

.81 

20 

C.  Str.  (10»psi) 

(3) 

3.7 

19 

3.8 

17 

Flex.  Str.  (10*p*i) 

(4) 

1.7 

18 

1.3 

12 

Density  (g/cc) 

(5) 

1.57 

2 

C.  Exp.  (1(H/*C) 

(6) 

1.9 

14 

3.0 

6 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

0.35 

0.28 

S.  Res.  (lO^ohm  cm) 

(7) 

8.9 

7 

11.  1 

8 

Supplier’s 

Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

Union  Carbide 

AOR 

cyl  6-12" 

<$  10/lb 

3M-30M  T/yr  1  mo 

AGSR 

AGLR 

blk  6-12"  thk 

( 1 )  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 109-54 T 

(4)  ASTM-C- 78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/3"  x  6" 

(7)  Volt/amps 


GRAPHITE  PRODUCT  N'T  153 


Characterization 

TYPE:  extruded,  medium  grained;  long  experience;  large  sizes;  high  production;  used  for 
molds,  jigs  and  fixtures,  susceptor  in  induction  heating  furnaces,  and  crucibles 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson"" 
electric  furnace;  impregnated  in  secondary  processing;  machined;  over  20T  batch  size 


ANALYTICAL  ABh 

Av.  value  1.2% 


PROPERTIES: 

Test  Specimen 
or 

Method 

Y.  Mod.  (10*psl) 

(1) 

T.  Str.  (10*psi) 

(2) 

C.  Str.  (lO^psI) 

(3) 

Rax.  Str.  (10»psl) 

(4) 

Density  (g/cc) 

(5) 

C.  Exp.  (l(H/*C)b 
Therm.  Cond. 
(cal-cm/sec  cm**KJ 

(6) 

S.  Res.  (ICHohm  cm) 

(7) 

With  Grain  Against  Grain 


Av.  Value 

8td.  dev.(%) 

Av.  Valua 

Std.  dsv.(%) 

1.2 

6 

1.  1 

7 

1.3 

13 

1.2 

15 

5.5 

11 

5.0 

15 

2.2 

15 

1.9 

18 

1.70 

1 

2.7 

9 

3.8 

5 

0.38 

0.29 

8.9 

13 

10.7 

20 

Typical  H.T.  Prop. 
1900F  4000F 


_ Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  *  SHAPES  PRICE  RATE  or  CAP.  DEL 

U~uca  Carbide  ATL  cyl  20"x  24"  dia  <$l/lb  over  30  M  T/yr  1  mo 

blk  20  x  20"  cross  section 
blk  24  x  24"  cross  section 
blk  24  x  30"  cross  section 


<1)  Sonic 

(2)  AS  TM-C- 190-49 

(3)  ASTM-C-109-54T 

(4)  AS  TM-C- 78 -49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt/amps 
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GRAPHITE  PRODUCT  NO-Jli 


Characterization 

TYPE:  extruded,  medium  grained;  high  purity;  long  experience;  large  and  small  sizes; 
used  for  molds,  jigs  and  fixtures,  susceptor  in  induction  heating  furnaces,  heater 
elements,  and  crucibles 

MFG;  calcined  petroleum  coke  and  coal  tar  pitch;  gr&phitized  over  2500C;  Acheson 
electric  furnace;  impregnated  in  secondary  processing;  machined;  1-20T  batch  size 

ANALYTICAL  Ash 

Av.  value*  0,  03% 


PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain 

Against  Grain 

Typical  H.T.  Prop, 

Av.  Value 

8M.  <lev.(%) 

Av.  Value 

Std.  dev.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.7 

11 

0.9 

11 

T.  Str.  (10*psi) 

(2) 

1.2 

18 

0.9 

20 

C.  Str.  (10»psi) 

(3) 

4. 6 

17 

4.6 

13 

Flex.  Str.  (10»psl) 

(4) 

2.9 

29 

1.7 

18 

Density  (g/cc) 

(5) 

1.68 

3 

C.  Exp.  (10VC) 

Therm.  Cond. 

(6) 

1. 1 

25 

3.4 

4 

(cal-cm/sec  cmJ*K) 

0.39 

0.25 

S.  Res.  (ltHohm  cm) 
Low  gas  evolution 

(7) 

7.9 

10 

12.3 

8 

Guaranteed  max  ash  0,  08%,  ave 

0.  03% 

supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Union  Carbide 

AUC 

cyll-1/4-8"  <$l/lb 

3M-30M  T/yr  1  mo 

( 1 )  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C-  109-54T 

(4)  ASTM-C-78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt/amps 


GRAPHITE  PRODUCT  NO.  155 


i 


Characterization 

TYPE:  extruded,  medium  grained?  high  purity;  long  experience;  large  and  small  sizes; 
used  for  molds,  jigs  and  fixtures,  susceptor  in  induction  heating  furnaces,  heater 
elements,  and  crucibles _ _ 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  impregnated  in  secondary  processing;  machined;  1-20T  batch  size 

ANALYTICAU  Ash  r” 

Av.  value  0.  03% 


PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain 

Against  Grain 

Typical 

H.T.  Prop. 

Av.  Value 

Std.  dev.(%) 

Av.  Value 

Std.  dev.<%) 

1300F 

4000F 

Y.  Mod.  (10»psl) 

(1) 

1.4 

14 

1.  0 

9 

T.  Str.  (10»psi) 

(2) 

1.1 

17 

1.  1 

18 

C.  Str.  (10»psl) 

(3) 

3.9 

18 

4.4 

20 

Flex.  Str.  (10*psi) 

(4) 

2.2 

20 

1.9 

19 

Density  (g/cc) 

(5) 

1. 66 

C.  Exp.  (1C«/#C) 

Therm.  Cond. 

(6) 

1.8 

20 

3.3 

11 

(cal-cm  sec  cmJ,K) 

0.40 

0.  321 

S.  Res.  (lO^ohm  cm) 
Lew  gas  evolution 

(7) 

7.7 

4 

9.8 

11 

Guaranteed  max  ash  0.  08%,  ave 

.  0.03% 

Supplier’s  Availability 


SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP. 

DEL. 

Union  Carbide 

AUC 

cyl  20  -  24" 
cyl  9  -  18" 

<  $  1  /lb 

<  $  1/lb 

3M-30M  T/yr 
3M-30M  T/yr 

1  mo 
1  mo 

(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 109-54T 

(4)  AS Tm-C-78-49 

(5)  Wt/voiume 

(6)  bar  5/16"  5/8"  x  6" 

(7)  Volt/amps 


•  ’"’t* 

K  •  jmc  Hm 


OK 
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GRAPHITE  PRODUCT  NO_A5i 


_  Characterization 

TYPE:  extruded,  medium  grained;  long  experience;  high  production;  used  for  mold  stock, 
rocket  nozzle  inserts,  susceptor  in  induction  heating  furnace,  continuous  casting  dyes, 

heater  elements,  and  crucibles _ _ _ _ 

MPG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Ache  son 
electric  furnace  {impregnated  in  secondary  processing;  machined;  1-20T  batch  size 


ANALYTICAL- 
Av.  value 

Ash 

0.  1% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value 

8W.  dev.(%) 

Av.  Value 

ttd.  dev.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.8 

3 

T.  Str.  (10»psi) 

(2) 

1.4 

16 

C.  Str.  (10*p»0 

Flex.  Str.  (10»psi) 

(3) 

2.8 

14 

1.3 

25 

Density  (g/cc) 

(4) 

1.68 

2 

C.  Exp.  (1(H/*C) 

(5) 

1.35 

11 

Therm.  Cond. 

(cal-cm/sec  cm1 2 3 4 5 6*K) 

0.381 

0.  241 

S.  Res.  (lO^ohm  cm) 

(6) 

8.  19 

15 

13.  1 

14 

Supplier's  Availability 

SUPPUER 

GRADES 

SDES  k  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Union  Carbide 

CS 

cyll- 2-3/4"  <  $  1  /lb 

over  30 M  T/yr  1  mo 

( 1 )  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C-78-54T 

(4)  Wt /volume 

(5)  bar  5/16"  x  5/8"  x  6" 

(6)  Volt /amps 


196 


GRAPHITE  PRODUCT  NO_L5I 


Characterization 

TYPE:  extruded,  medium  grained;  long  experience;  high  production;  used  for  rocket 
nozzle  inserts,  susceptor  in  induction  heating  furnaces,  continuous  casting  dyes, 
heater  elements,  and  crucibles _ 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  impregnated  in  secondary  processing;  machined;  over  20T  batch  size 

ANALYTICAL-  Ash 

Av.  value  1.2% 


PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Av.  Vahis 

9W.  dsv.<%) 

Av.  Value 

aw.  Jsv.<%) 

1300 F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.5 

9 

1. 1 

8 

T.  Str.  (KPpsi) 

(2) 

1.4 

18 

1.3 

25 

C.  Str.  (KPpsi) 

(3) 

6.0 

11 

6.0 

15 

Rex  Str.  (lCPpsi) 

(4) 

2.4 

21 

2.0 

26 

Density  (g/cc) 

C.  Exp.  (10V#C) 

(5) 

(6) 

1.  72 
2.2 

2 

17 

3.8 

11 

Therm.  Cond. 
(cal-cm/sec  cm1 2 3 4 5 6 7*K) 

S.  Res.  (lO^m  cm) 

(7) 

0.  36 
8.6 

9 

0.28 

11.0 

12 

Supplier’s  Availability _ 

SUPPLIER  GRADES  SIZES  &  SHAPE!  PRICE  RATE  or  CAP.  DEL 


Union  Carbide  CS  cyl  12  -  18M  <$l/lb  over  30 M  T/yr  1  mo 

blk  16-3/8-17-3/8" 

CS  cyl  3-11"  <$l/lb  over  30  M  T/yr  1  mo 

blk  2  -  12" 
ave  Ash  0,  1% 

(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 109-54T 

(4)  A3TM-C-78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt/amps 
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GRAPHITE  PROOUCT  NO..Jj.8, 


Characterization 

TYPE:  extruded,  medium  grained;  high  purity;  long  experience;  good  nuclear  properties; 
boron  content  and  total  ash  are  extremely  low;  used  in  applications  requiring  low 
neution  capture  cross  section  and  low  yas  evolution  (max  100  pnm  Ash) 

HPG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  250CC;  Acheson 
electric  furnace;  purified  during  secondary  processing  for  low  gas  content;  1-20T 

batch  size _ _ 

ANALYTICAL r  Ash  B 

Av.  value  <.01%  <  0. 2ppm 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std  <Sev.(%) 

Av.  Value  Std  <Sev.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.5 

1.  1 

T.  Str.  (lO’psi) 

(2) 

1.4 

1.3 

C.  Str.  (10>psf) 

(3) 

6.0 

6.  0 

Flex.  Str.  (10»psl) 

(4) 

2.4 

2.  0 

Density  (g/cc) 

(5) 

1.71 

C.  Exp.  (10VC) 
Tlerm.  Cond. 

(6) 

2.2 

3.  7 

(cal-cm/sec  cm1 2 3 4 5 6 7*K) 

0.33 

0.26 

S.  Res.  (10-*ohm  cm) 

(7) 

9.3 

11.9 

Thermal  neutron  absorbtion 
Cross  section  (millibarns) 

3.9 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Union  Carbide 

TSX 

blk  up  to  8"x8"x60"  <$l/lb  10-100  100-3  M  4  mo 

T/yr  T/yr 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C-  109-54T 

(4)  ASTM-C-78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"x  6" 

(7)  Volt/amps 


pjm 

f  35 
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GRAPHITE  PRODUCT  NO-  159 


Characterization 

TYPE:  extruded,  medium  grained;  long  experience;  low  cost;  low  Vanadium;  used  for 
electrolytic  anodes 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheron 
electric  furnace;  impregnated  in  secondary  processing;  machined;  over  20T  batch  eize 


ANALYTICAL  Ash  V 

Av.  value  60ppm  2ppm  or  less 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

or 

Method 

Av.  Value  Std.  d«v.(%) 

Av.  Va'ua  Std.  dev 

Y.  Mod  (10"psi) 

(1) 

1.5 

1.  0 

T.  Str.  (lCPpsi) 

(2) 

1.3 

1.2 

C.  Str.  (10»psi) 

(3) 

5.2 

5.2 

Rex.  Str.  (10spsi) 

(4) 

2.4 

1.8 

Density  (g/cc) 

(5) 

1.71 

C.  Exp.  (10VC) 

(6) 

2.  0 

3.4 

Therm.  Cond. 
(cal-cm/soc  cm**K) 

0.381 

0.311 

S.  Res.  (lCHohm  cm) 

(7) 

V 

8.2 

10.0 

Typical  H.T.  Prop. 
1300b  4000F 


Supplier's  Availability 


SUPPLIER 

GRADES 

SIZES  *  SHAPES 

PRICE 

RATE  ot  CAP. 

DEL 

Union  Carbide 

YBF 

blk  4-13/16  x 
12-7/16  x  30" 

<  $  1  /  lb 

10-100  T/yr 

2-5  me 

blk  6-7/8  x  9-9/10  x 
50" 


( 1 )  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C-  109-54T 

(4)  ASTM-C- 78 -49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Volt/amps 
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GRAPHltE  PRODUCT  Nft  Ji60 


Ghtfracterlzation 

TYPE:  extruded,  medium  grained;  hifch  purity;  long  experience;  used  for  jigs  and 
fixtures 


MFG:  calcifaed  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  impregnated  in  Secondary  processing;  machined;  100-2000  lb 


batch  size 

- -  -n  __ 

_ _ 

ANALYTICAL' 

Av.  value 

Ash 

25ppm 

*  t 

PROPERTIES: 

Test  Specimen 

With  Gram 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  VaiiM  Std  d«v.(%) 

Av.  VsHm  Std.  dsv.(K) 

1300F  4000F 

Y.  Mod.  (10*psi) 

1  ‘ 

1.7 

0.9 

»  ,•  f 

T.  Str.  (103psi) 

1.2 

0.  9 

■  *  3 

C.  Str.  (lO’psi) 

4.6 

4.6 

^  ’)  ‘v  0 

Flex.  Str.  (lCPpsi) 

2.9 

1.7 

•  ,  * : 

Density  (g/cc) 

1.68 

.  < 

\Kf.ntC 

C.  Exp.  uovc) 

1.1 

3.4 

)')  n>.  *’ 

Therm.  Cond. 
(cal-cm/sec  cm2**) 

0.39 

0.25 

>s  • 

‘  •»  -t  V-> 

S.  Res.  (lO^m  cm) 

8.0 

12.3 

1  v  '  i! '  ■  .  ’ 

■  -jt  —  r-*.-  .. 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  A  SHAPES  PRICE  J 

RATE  or  CAP.  ^  DEL 

Union  Carbide  CCH  as  finished  machined  $l-10/lb  <  10  T/yr  2-5  mo 

parts*  Max  size 
C-l/2"  dia  r  24"  Ig  i 


■.jr.ij  '  !  1  ) 

••  i  ' 

t  •  1  -  •  ■  o i  ■  -  a  a  it) 
«';■  & a  \  A 

v\jv; 

l(  f  /  '  \  .  *.  w<f  ( *;) 

sqr.  f.\lh,V 


♦ 
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GRAPHITE  PRODUCT  NO_lfci 

)  y  i  ’  •  *  '  > 

_ Characterization 

TYPE:  extruded,  coarse  grained;  max  grain  size  0.  13" 


MEG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C 


ANALYTICAL' 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std  dav.(%) 

Av.  Value  Std.  dev.(%) 

1900F  4000F 

V.  Mod.  (10*psi) 

T.  Str.  (l<Ppsi) 

.50-.  60 

C.  Str.  (10*psi) 

1.8-2. 2 

Flex.  Str.  (10»psi) 

1.0-1. 2 

Density  (g/cc) 

1.52-1.56 

C.  Exp.  (lOV’C) 

Therm.  Cond. 

(cal-cm/sec  crrP’K)1 

76-84 

<*»  t  * 

S.  Res.  (lthNahm  cm)2 

32-34 

'  .  |*>* 

1  BTU/ft/  *F 

2  ohm  in  x  10"® 

_ Supplier's  Availability _ 

SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

V-'---  *-•  '  "M.  «  !u 

cyl  14"  0-6  mo 


SUPPUER 

J3G  -  ■ 

Graphite  Products 
Division, 
Carborundum  Co. 


GRADES 

CGE 

CGR 


GRAPHITE  PRODUCT  NO.JL& 


Characterization 

TYPE:  extruded,  coarse  grained;  max  grain  size  0.  26" 


-  . - . .  .  .  . . .  .1.  .  i  -  'I  . ——————  in- . -  i  ■!  r  i  . . . 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitir.ed  over  2500C 


ANALYTICAL- 


PROPERTIES:  Te*t  Specimen 

or 

Method 

Y.  Mod.  (10*psi) 

T.  Str.  (lO’psf) 

C.  Str.  (103psi) 

Flex.  Str.  (lO’psi) 

Density  (g/cc) 

C.  Exp.  <10*/-C) 

Therm.  Cond. 

(cal-cm/sec  cnP’K)1 
S.  Res.  (lO^m  cm)2 


With  Grain  Against  Grain 

Av.VakM  8W.4w.(%)  Av.Vaki*  Std.  <tov.(%) 


.35-. 45 
1. 6-2.0 
.8-1.0 
1.52-1.56 


72-78 

36—40 


Typical  H.T.  Prop. 


1300F  4000F 


1  BTU/ft/*F 

2  ohm  in  x  10“^ 


SUPPUER 


Supplier’s  Availability 

GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 


Graphite  Products 
Division, 
Carborundum  Co. 


CGE 

CGR 


cyl  16  -  24" 


0-6  mo 
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GRAPHITE  PRODUCT  NO  163 


Characterization 

TYPE:  extruded,  coarse  grained;  low  coeff.  of  therm,  exp.  ;  good  electrical  conductor; 
higli  temperature  oxidation  resistant;  long  experience;  high  production;  used  for 
furnace  electrodes _ . 

MFG‘  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  over  20T 
batch  size 


ANALYTICAL  Aah  Fe  Si 

"Av*  value  0.45%  600ppm  300ppm 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  Std.  dev.(%) 

Av.  Value  Std.  dev.(%) 

1300F 

4000F 

Y.  Mod.  (10"psi) 

(1) 

0.6 

T.  Str.  (103psi) 

(2) 

6.0 

4.  0 

6.0 

1.0 

C.  Str.  (lO’psI) 

(3) 

2.2 

2.  2 

2.4 

3.6 

Flex.  Str.  (lO^psi) 

(4) 

9.1 

8.2 

1.3 

2.  1 

Density  (g/cc) 

(5) 

1.59 

C.  Exp.  (1D4 5 6 7/*C) 

(6) 

1.4 

2.9 

Therm.  Cond. 

(cal-cm/sec  cm1 2*K) 

• 

S.  Res.  (lO^ohm  cm) 

(7) 

8.6 

15.2 

Supplier's  Availability 

SUPPUER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL. 

V 

Speer  Carbon  700  cyl  16-24”  dia  x  < $  1  /lb  3M-j0MT/yr  0-2  mo 

60-96"  lg 

( 1 )  Sonic 

(2)  AS TM-C- 190-59 

(3)  ASTM-C-695 

(4)  4  Point  loading 

(5)  Wt/volume 

(6)  Expansion  0-600 °C 

(7)  Volt/amps 
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GRAPHITE  PRODUCT  NO_i4i 


_ Characterization _ _ 

TYPE:  extruded,  coarse  grained;  low  coeff.  therm,  exp.;  good  electrical  conductor;  good 
thermal  conductor;  low  cost;  long  experience;  high  production;  used  for  furnace 

electrodes,  and  mold  stock _ _ _ 

HFG:  calcilned  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  over  20T 
batch  size 


ANALYTICAL:  Ash 

Av.  value  1.  0% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop 

or 

Method 

Av.  Value  Std.  dev.(%) 

Av.  Value  Stdd*v.(K) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.2 

T.  Str.  (10»psi) 

C.  Str.  (10*psi) 

Flex.  Str.  (10*psi) 

(2) 

1.6 

Density  (g/cc) 

(3) 

1.62 

»  t 

C.  Exp.  (l(H/*0 

(4) 

2.5 

4.2 

*/•*'* 

.  ,  ;‘p 

Thorm.  Good. 

(cal-cm/sec  cm^K) 

S.  Res.  (HHohm  cm) 

(5) 

9.8 

_ Supplier’s  Availability 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  700  cyl  8-10"  dia  <$l/lb  100^3 M  T/yr  0-2  mo 


(1)  Sonic 

(2)  4  Point  loading 

(3)  Wt /volume 

(4)  Expansion  0-600  *C 

(5)  Volt /amps 
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GRAPHITE  PRODUCT  NO_I££ 


_ _ Characterization _ _ 

TYPE:  extruded,  coarse  grained;  good  electrical  conductor;  long  experience;  high 
production;  used  for  furnace  electrodes,  sintering  boats,  crucibles,  and  support 

mate  rial  to  farnaca  bra  ting  k  heat  treating _ 

MEG:  calcined  petroelum  coke  and  coal  tar  pitch;  over  20T  batch  size 


ANALYTICAL;  Ash 

S 

Si 

Fe 

Ca 

A1 

V 

Av.  value  0.30% 

0.  10% 

0.  04% 

0.  04% 

0. 03% 

0.  03% 

70ppm 

Std.  liKJai  *50 _ 

-  K# !  iB- 

V4lil 

_ <  Ifi _ 

<  An 

PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.VtbM 

aw.  dsv.<%) 

Av.V«tus 

aw.dw.(%) 

1300F  4000F 

Y.  Mod.  (lCPpsi) 

(1) 

1.2 

10 

1.0 

10 

T.  Str.  (lQSpsi) 

(2) 

0.6 

10 

0.5 

10 

C.  Str.  (10»psi) 

(3) 

2.0 

10 

2.0 

10 

Flex.  Str.  (lC»psi) 

(4) 

0.9 

10 

0.8 

10 

Density  (g/cc) 

(5) 

1.55 

2 

C.  Exp.  (ia»/*C) 

(6) 

1. 1 

5 

2. 1 

5 

Therm.  Cond.  Th« 

(cal-cm/sec  cm1 2 3 4 5 6 7 8*K) 

(7) 

0.33 

10 

0.30 

10 

S.  Res.  (10-*ohm  cm) 

(8) 

9 

10 

12 

10 

Permeability  (D'Arcy) 

0.65 

10 

0.47 

10 

Supplier’s  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

Great  Lakes 

HC 

cyl  14”  dia 

<$I/lb 

over  30  M  T/yr  1  mo 

( 1 )  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 
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GRAPHITE  PRODUCT  NO  166 


Characterization 

TYFF:  extruded,  coarse  grained;  good  electrical  conductor;  long  experience;  high 
production;  used  for  furnace  electrodes 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  Acheson 
electric  furnace;  over  201  batch  size 


ANALYTICAL :  Ash 

S 

Si 

Fe 

Ca 

A1 

V 

Av.  value  0,  30% 

0. 10% 

0.  04% 

0.  04% 

0.  03% 

0.  03% 

70ppm 

Std.  dev.  i%) _ <50 _ 

<50 _ 

<40 _ 

_ <40 _ 

<30 _ 

_ <30 _ 

<50 

PROPERTIES:  Test  Specimen 

.  1  Af 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

Av.  Value 

Std.  dsv.(%) 

Av.  Value 

Std.  dav.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.  1 

10 

0.9 

10 

T.  Str.  (103psi) 

(2) 

0.4 

10 

0.3 

10 

C.  Str.  (10»psl) 

(3) 

1.8 

10 

1.8 

10 

Rex.  Str.  (lO^i) 

(4) 

0.8 

10 

0.7 

10 

Density  (g/cc) 

(5) 

1.55 

2 

C.  Exp.  (10*/*C) 

(6) 

0.9 

5 

1.8 

5 

Them..  Cond. 

(cal-cm/sec  cm2‘K) 

(7) 

0.31 

10 

0.28 

10 

I 

S.  Res.  (lO^ohm  cm) 

(8) 

10 

10 

12 

10 

Permeability  (D'Arcy) 

0.80 

10 

0.  74 

10 

Supplier’s  Availability 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Great  Lakes  HC  cyl  16-24"  dia  <$l/lb  over  30 M  T/yr  1  mo 


( 1 )  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6)  Expansion  0-75  *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 
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S 


BSLis 


GRAPHITE  PRODUCT  NO-iil 


Characterization 


SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 


Great  Lakes  HL  cyl  1#',  17",  19"  dia  <  $  1  /lb  over  30  M  T/yr  2  mo 

lengths  to  specification 


( 1 )  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  AS TM-C- 134-41 

(6)  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


GRAPHITE  PRODUCT  NO.  168 


Characterization 


TYPE  extruded,  cr^rae  grained;  long  experience;  large  and  small  sizes;  high 
production;  thermal  shock  resistant;  used  for  furnace  electrodes 

MFG:  calcined  petroleum  coke;  graphitized  over  2500C;  Ache  son  electric  furnace; 
machined;  over  20T  batch  size 

- 

ANALYTICAL-  Aeh 

Av.  value  0. 96% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

- 

Method 

Av.VakM  Std.  dtv.(%) 

Av.VakM 

8tU.  dsv.(%) 

1300F  4000F 

Y.  Mod.  (10*psD 

(1) 

0.5 

13 

0.5 

21 

V 

1  Str.  (10»psl) 

(2) 

.44 

17 

.42 

11 

•  > 

C.  (10*p*i) 

(3) 

1.9 

22 

2.0 

18 

Hex.  St  -.  (10*psi) 

(4) 

.84 

17 

.84 

17 

DwwMky  jg/cc) 

(5) 

1.54 

2.5 

U  ■  M 

c.  Exp.  ;iovc) 

(6) 

1.2 

31 

1.9 

16 

Therm.  Cond. 

)  V« 

(esi-cm/sec  cm1 2 3 4 5 6 7 8*K) 

(7) 

0.32 

0.27 

■ . >  • 

S.  Re*.  (KhHjhm  cm) 

(8) 

9.6 

10 

11.3 

i 

a  . 

Suppljtr's 

Availability 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  “  RATE  or  CAP.  DEL 


Union  Carbide  AGR  cyl  14-35"  dia  <$  10/lb  over  30M  T/yr  1  mo 

AGSR  blk  20-24" 

(bike  to  24"x24"x 
100"  in  size) 


(1)  Sonic 

(2)  AS TM-C- 190-49 

(3)  ASTM-C-109-54T 

(4)  ASTM-C-78-49 

(5)  Wt /volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  Thermal  diffusivity 

(8)  Volt/ampe 
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GRAPHITE  PRODUCT 


_ Characterization 

TYPE:  extruded,  very  coarse  grained;  max  grain  size  0.52 M 


MFG-  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C 

i 


ANALYTICAL- 

■  r 

■> 

PROPERTIES: 

Test  Specimen 

Of 

With  Grain 

Agsinet  Grain 

Typical  H.T.  Prep.  -a, 

Method 

A w.  VMm  atd.  d *4%) 

Av.VMm  9U.6".(%) 

1300F  4000F 

Y.  Mod.  (10W 

;  •  ;.i  1 

T.  Str.  (10W 

•  6-.  7 

C.  Str.  (10W 

2. 5-3. 5 

Flex.  Str.  (10W 

.12-.  17 

Density  (g/cc) 

1.59-1.63 

C.  Exp.  (10«/#C) 

t 

Thorm.  Cond. 

(calcm/sec  cm**K)  1 

65-70 

S.  Res.  (lO^ohm  cm)  2 

42-46 

.’•i  z 

1  BTU/ft/  *F 

2  ohm  in  x  10-5 

Supplier’s  Availability 

eiiocN  ico 
oUrrUtn 

GRADES 

r '#ZES  A  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Graphite  Products 
Division, 

CGE 

CGR 

cyl  30  -  56*' 

0-6  mo 

Carborundum  Co. 

t 


^  { 

X  "  -  <  -» 

.  \  () 

r  {V-  !  • 

*4* 

<'  • 

* 

■  .  ut  i 

;  I 

.i  j  i  '■  ? 
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GRAPHITE  PRODUCT  NO.J7-P- 


Characterization 

TYPE:  extruded,  very  coarse  grained;  good  electrical  conductor;  long  experience;  high 
production;  used  for  furnace  electrodes 

.  -  V»  -V  ■  .  “ _ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  over  20T 
batch  size 


ANALYTICAL 
Av.  value 


Ash 

0.30% 


S 

0.  10% 


Si 

0.04% 

<40 


Fe 

0.04% 


Ca 

0.03% 


A1 

0. 03% 


PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Method 

Am  Value 

VsfUv 

•M-  «tav.(%) 

Av.  Vales 

•td.dsv. 

Y.  Mod.  (10*051) 

(1) 

0.9 

10 

C.  8 

10 

T.  Str.  (10*psi) 

(2) 

0.6 

10 

0.6 

10 

C.  Str.  (10*psi) 

(3) 

3.0 

10 

3.0 

10 

Flex.  Str.  (10*psi) 

(4) 

1.0 

10 

0.8 

10 

Density  (g/cc) 

(5) 

1.60 

2 

C.  Exp.  (lOf/’C) 

(6) 

2.4 

5 

2.8 

5 

Therm.  Cond. 

(csl-cm/sec  cm**K) 

(7) 

0.27 

10 

0.25 

10 

S.  Res.  (lO^ohm  cm) 

(8) 

7.5 

10 

10 

10 

V 

70ppm 

_ 

Typical  H.T.  Prop. 

1900F  4000F 


SUPPLIER 
Great  JLakes 


_ Supplier's  Availability- 

GRADES  SIZES  A  SHAPES  PRICE 

HC  cyl  30-56"  dim  <$l/lb 


RATE  or  CAP.  DEL 
over  30 M  T/yr  1  mo 


(1)  Sonic 

(2)  Gage  dimension 

(3)  ASTM-C-39-56T 

(4)  ASTM-C-78-59 

(5)  ASTM-C- 134-41 

(6) '  Expansion  0-75 *C 

(7)  Thermal  diffusivity 

(8)  Volt/amps 


• . .  ..V & 

_ 


Hot  Worked  Graphite  Products  (Nos.  171  through  173) 


At  this  time  there  are  two  producers  and  suppliers  of  hot  worked 
graphite  products;  namely.  Union  Carbide,  Carbon  Products  Division, 
and  Duramic  Products.  Union  Carbide  commonly  refers  to  its  products 
a6  "high  density  graphite  -"Z"  series  grades.  "  Since  hot  worked  graph¬ 
ite  is  characterized  by  high  density,  approaching  theoretical,  this  class 
has  been  subdivided  into  two  subclasses:  very  high  density,  over  2.  0  g/cc 
(No.  171)  aDd  high  density,  1.85  to  2.0  g/cc  (Nos.  172,  173). 

Hot  worked  graphite  products  are  unique  in  many  respects,  as 
compared  to  molded  or  extruded  graphite  products.  For  example,  bulk 
densities  as  high  as  2.2  g/cc,  which  is  within  a  few  percent  of  real  density, 
are  available.  Accompanying  this  high  density  is  a  significant  increase  in 
strength,  decrease  in  permeability,  increase  in  thermal  conductivity,  ab¬ 
sence  of  structural  macroflawe,  and  capability  of  taking  a  fine  surface 
finish  to  close  tolerances.  Other  effects  in  connection  with  compact 
structure  are  thermal  stability  and  resistance  to  creep  at  high  temperature- 
A  wide  range  of  anisotropic  properties  is  available  in  the  hot  worked 
graphite  products. 

However,  the  unique  and  desirable  properties  mentioned  above 
apply  principally  to  "with  the  grain"  values.  It  must  be  remembered  that 
the  high  anisotropic  characteri sties  of  the  hot  worked  graphite  products 
would  tend  to  provide  some  poorer  cross-grain  properties.  This  is  clear¬ 
ly  evident  for  mechanical  properties  such  as  Young's  modulus,  tensile 
strength,  and  flexural  strength. 

The  unique  characterization  of  hot  workrd  graphite  products  offers 
interesting  possibilities  for  applications  to  military  system  components. 

For  example,  hot  worked  graphites  are  candidate  materials  for  rocket 
nozzles  and  nose  cones  in  the  missile  field  vrhere  resistance  to  erosion 
at  high  temperatures  is  most  important.  Also,  applications  in  other  areas, 
such  as  the  nuclear  metallurgy  fields,  are  indicated. 


GRAPHITE  PRODUCT  NO-1Z2 


_ Characterization 

TYPE:  hot  worked;  very  high  density;  high  reproducibility;  high  strength;  good  thermal 
conductivity;  highly  oriented;  low  porosity;  used  in  the  aerospace  field  where  resistance 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  250GC  and  finally 
hot  worked;  100-2000  lb  batch  size 


ANALYTICAL 


PROPERTIES: 


Y.  Mod.  (10"psi) 

T.  Str.  (10»psi) 

C.  Str.  (10»psi) 

Rex.  Str.  (10»psi) 
Density  (g/cc) 

C.  Exp.  <10*/X> 
Therm.  Good, 
(caf-cm/sec  cm**K) 
S.  Res.  (lO^ohm  cm) 


Test  Specimen 

With  Grain 

Agal 

or 

Method 

Av.VMm  ftd.  dev.(%) 

Av.  Value 

(1) 

3.4 

0.8 

(2) 

<.  i 

9.1 

1.3 

(3) 

6.2 

2.5 

(4) 

2.0 

(5) 

0.6 

8.6 

(6) 

0.47 

0. 17 

(7) 

6;  7 

t  *  *  *  >  / 

19-7 

typical  H.T.  Prop. 
1300F  4000F 


■  :  j,, 

v\ 


SUPPLIER  GRADES 


Union  Carbide 


2TB 

'  a  i 


(1)  Sohic 

(2)  AS TM-C- 109-54 T 

(3)  ASTM-C- 78-49 

(4)  Wt/volume 

(5)  bar  5/16"  x  5/8"  x  6" 

(6)  cyl  1/2- 1"  die*  6"  lg 

(7)  Volt/amps 


Supplier's  Availability 


SIZES  &  SHAPES  P 
cyl.  8- 1/2  -  14"  dia  $ 


PRICE  RATE  or  CAP. 


cyL8-l/2  -  14"  dia  $10-100/lb  10-100  T/yr  4  mo 

*■  *i!  ■  il  si  '  U  ^  '  'J  <  1  f 


h2  >'.’  "i  '  >  Cj  . 


*  <-.•  *3  «<•••'  -*ru»  '*  i" 

<\*(  A  f  ?  •«’*  if,  .  '■  l  *t  jfclti  1 1. 


Thermal  Expansion  vs.  Temper¬ 
ature,  ZTB  Graphite,  8-1/2"  dia.  x  11' 


■V  ,  !.  r" 


>'<:■  ><•  :  ,  AV. 


om  i  m  \  r  i  -  0  • 


! 

5  *• 

S 


i  .»  n 


fj; .  -  ''  , 


Ji.v)  f.r-!!{l_T 


'  '\j<'  (f) 
?Jr>  'A  t  fv>  ($) 
pt i*  .  ;  '/T'%t  it) 

o-y.TPA  U, 
m;U‘v\3W  (f*) 
'  <)  ^  s/  k  lrM\c  i  fit*  O/ 
jji  ufi  k  *.t£>  "i  *$\  s  i*p  (n 
vq:t.K.\  „o¥  0) 


Young's  Mo  dulus  vs.  Temperature, 

ZTB  Graphite,  8-1/2"  dia.  x  11" 

FIGURE  33  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  171 

(Furnished  by  Union  Carbide) 


GRAPHITE  PRODUCT  NO-122. 


Characterization 


TYPE:  hot  worked;  high  density;  fine  grained;  high  reproducibility;  high  strength;  good 
thermal  conductivity;  highly  oriented;  low  porosity;  grade  is  certified  to  be  free  of 


MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  and  hot 


worked;  100-2000  lb  batch  size 


ANALYTICAL 


Test  Specimen 


Typical  H.T.  Prop, 


Against  Grain 


PROPERTIES, 


Av.  Value  9td.  d«v.(%)  Av.  Value  Std.  dev.(%)  1300F  4000F 

2.6  9  0.8  5 

4.0  15  1.2  14 

7.2  18  1.2  13 

5.4  14  2.4  14 

1.95  1.5 

0.7  .35  8.2  4 


Y.  Mod.  (10*psi) 

T.  Str.  (10»psi) 

C.  Str.  (10’psl) 

Flex.  Str.  (MPnsi) 
Density  (g/cc) 

C.  Exp.  (10VC) 
Therm.  Cond. 
(cai-cm/sec  cm**K) 

S.  Res.  (KMohm  cm) 


Supptiar’s  Availability 


SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

*■  .’i 

»  w 

cyl  8-1/2  -  14"  dia  $10-100/lb  10-100  T/yr  1  mo 


SUPPLIER 


Union  Carbide 


(1)  Sonic 

(2)  cyl  1/4"  dia 

(3)  ASTM-C-109-54T 

(4)  ASTM-C-78-49 

(5)  Wt /volume 

(6)  bar  5/16"  z  5/8"  z  6"  lg 

(7)  cyl  1/2-1"  dia  z  6"  lg 

(8)  Volt/amps 


■zT-rmAM-o  aoi  snmAK 

tixsh-i U  btfhlwjf*) 

Ala 


Young’s  Modulus  vs.  Temperature 
ZTA  Graphite,  14"  dia.  x  10*r 


CROS3HCAD  SATE.  0.  SW  INCH/MlTTJTr 


With -Grain  Ultimate  Tensil*  Aeross-Grain  Ultimate  Tensile  Strength  vs. 

Strength  vs.  Temperature,  Temperature,  ZTA  Graphite,  14”  dia.  x  10" 

ZTA  Graphite,  14"  dia.  x  10"  *»***'' 

fj-flefljfrT 

FIGURE  34  HIGH  TEMPERATURE  PROPERTIES  FOR  GRAPHITE  PRODUCT  NO.  172 

(Furnished  by  Union  Carbide)  i 
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l&ttidi  tO  FozvMyrf  fcn^ejjrt wU) 


jam 


Young's  Modulus  vs.  Temperature 
ZTA  Graphite,  8-1/2"  x  11" 


CrtOMHEAOItATB.  t.  «M  INCH/ MINOT  E 


Jmtr 


GRAPHITE  PRODUCT  NO— m 

I 


_ Characterization  _ 

TYPE:  hot  worked;  high  density;  low  porosity;  used  for  jigs  and  fixtures,  and  heater 
elements;  also  available  in  purified  grade  50ppm  total  impurities 


MFG:  manufacturing  methods  claimed  to  be  proprietary 


ANALYTICAL-  Ni  Ca 

Av.  value  200ppm  200ppm 

Fe  Si  A1  Co 

lOOppm  75ppm  7 5 ppm  25  ppm 

Mo 

lOppm 

Ti 

lOppm 

Na 

lOOppm 

PROPERTIES: 

Test  Specimen  With  Grain 

Against  Grain 

Typical 

H.T.  Prop. 

Method 

Av.VMua 

8W.  <*v.(%) 

Pm.  VafcM 

8U.dav.(%) 

1S00F 

4000F 

Y.  Mod.  (10*psi) 

(1) 

2.1 

15 

1.9 

15 

2.2 

2.8 

T.  Str.  (KPpsi) 

(2) 

5.0 

20 

4.9 

20 

5.0 

9.0 

C.  Str.  (ltPpsQ 

(3) 

20.0 

20 

19.0 

20 

20.5 

25.0 

Flex.  Str.  (10>psi) 

(4) 

10.0 

20 

9.5 

20 

10. 1 

14.0 

Density  (g/cc) 

1.85 

5 

C.  Exp.  (10VC) 

4.2 

5 

4.  1 

5 

5.4 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

.30 

15 

.29 

15 

S.  Res.  (ltHohm  cm) 

15.0 

1 

15.5 

1 

Supplier’s  Availability 

SUPPLIER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  dEl 

Duramic  Products  D-857  up  to  15M3c6,*ac3 ,f  $10-100/lb  <10  T/yr  1  mo 


(1)  Sonic 

(2)  ASTM-C-565-65T 

(3)  ASTM-C-528-63T 

(4)  ASTM-C-328-56T 


Pyrolytic  Graphite  Products  (Noa.  174-180) 


Pyrolytic  graphite  is  still  a  relative  newcomer  in  the  field  of  graph 
ite  products  and  although  there  are  many  types  reported  in  the  literature 
and  a  great  deal  has  been  done  on  a  laboratory  or  pilot  scale,  only  a  few 
graphite  products  are  commercially  available.  The  unusual  properties 
of  pyrolytic  graphite,  particularly  ito  very  high  density,  high  purity,  and 
high  degree  of  orientation,  has  excited  the  imagination  of  design  engineers 
for  use  in  advanced  military  and  aerospace  systems.  However,  it  must 
be  recognized  that  there  is  a  limited  amount  of  (experience  and  familiarity, 
together  with  limitations  on  manufacturing  capabilities  for  wide  ranges  of 
sizes,  and  these  factors  have  handicapped  widespread  application. 

All  pyrolytic  graphite  is  formed  by  carbon  deposition  on  a  surface 
by  decomposition  of  a  carbonaceous  gas,  such  as  methane,  in  a  process 
carried  out  at  very  high  temperatures,  usually  above  4000F.  The  result¬ 
ing  product  is  polycrystalline  and  behaves  like  a  metal  in  the  basal  plane 
(parallel  to  the  surface  of  deposition-with  grain),  but  acts  like  a  ceramic 
material  across  these  planes  (against  grain). 

This  section  of  graphite  products  is  limited  to  pyrolytics  available 
in  free  standing  and  of  massive  form,  which  are  essentially  pure  carbon- 
containing  materials.  Other  graphite  products  in  this  directory,  which 
are  produced  by  a  pyrolytic  technique,  are  described  under  "pyrolytic 
tape,  "  "metallo-pyrolytic,  "  and  "graphite  foams.  "  The  composites  of 
pyrolytic  graphite  deposited  on  conventional  graphite  are  not  included  in 
this  directory. 
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GRAPHITE  PRODUCT  NO_i2i 


Characterization 


TYPE:  pyrolytic  graphite;  good  thermal  conductivity;  high  purity;  high  density;  low 
porosity;  used  for  moderators  for  nuclear  piles,  rocket  nozzle  inserts,  susceptor  in 


ANALYT'ZAU 


Typical  H.T.  Prop, 


PROPERTIES, 


Against  Grain 


d«v.(%)  Av.Vahn  Stt.<kv.(%) 


Y.  Mod.  (10*ps0 
T.  Str.  (ltPpsi) 

C.  Str.  <10»psi) 

Flax.  Str.  (10»p«i) 
Density  (g/cc) 

C.  Exp.  (10V*C) 
Therm.  Good. 
(caMxn/ssc  cm**K) 
S.  Res.  (ltHohm  cm) 


Supplier's  Availability 


PRICE 


$10- 100/lb  <  10  T/yr 


GRAPHITE  PRODUCT  HO _JZ£ 


Characterization 

TYPE:  pyrolytic  graphite;  high  strength;  low  coeff.  therm*  exp* ;  good  electrical  and 
thermal  conductor;  good  thermal  insulator;  high  purity;  good  nuclear  properties;  high 
reproducibility;  low  porosity;  highly  oriented;  chemical  resistant 

MEG:  gaseous  hydrocarbon;  processed  below  2500C ;  machined  and  ground;  100-2000  lb 
batch  size 


ANALYTICAL  Ash 

Av.  value  0. 0038-0.  0026% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

c  -  direction 

a-b  -  direction 

Method 

av.vmm  m.  dw.(%) 

Atf.VMua  Skid mXS) 

1900F  4000F 

Y.  Mod.  (10apei) 

Fig  25-3-4* 

1.7 

4.4  6 

T.  Str.  (10W 

Fig  25-3-4 

1.25  20 

18.5  10 

C.  Str.  (10W 

68 

14 

Rex.  Str.  (10W 

1.5 

21.3  10 

Density  (g/cc) 

2.212  1 

C.  Exp.  (10«/*C) 
Therm.  Cond. 

19.44  @  5 OOF 

0.  36  @  500F 

(c)  •  003  .003 

(cakcm/sec  cm**K) 

0.  004  @  5  OOF 

0.  826  @  500F 

feb).371  .210 

S.  Res.  (104ohm  cm) 

4840 

4.29  6 

(c)2540 

(ab)2.  03  3.82 

*  All  figs,  from  GE  "Pyrolytic  Graphite  Engineering  Handbook" 


Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  *  SHAPES 

PRICE  RATE  or  CAP. 

DEL 

GE  -  Detroit 
MPD 

pyro 

Special  Shapes  $10- 100/lb 

(up  to  45") 
pit  <1/16-1" 
pipe  <l/2->10" 
flexible*  >  144  sq  in 

3  mo 

J  *  t  ri  * 

GE  -  Detroit 
MFD 

pyro 

(nonfree 

standing) 

Special  Shapes 
(up  to  45") 
plt<l/16-l" 
pipe  <1/2-10" 

$10->100/lb 

1-4  mo 

220 

v  » 

-  V  '  .  *  .  ,  ■ 

.v  v  -  * 

GRAPHITE  PRODUCT  wn  176 


_ Characterization 

jmhmhw^^b^bmwhhimhm 

7Y PE:  pyrolytic  graphite;  high  strength;  low  coeff.  therm,  exp, ;  good  electrical  and 
thermal  conductivity;  high  electrical  resistance;  good  thermal  insulator;  high  purity; 


MFG:  gaseous  hydrocarbon;  processed  below  2500C;  machined;  less  than  100  lb 
batch  size 


ANALYTICAL 


C 

99.  99% 


PROPERTIES: 

Test  Specimen 
or 

Method 

(1) 

W  Grain 

Against  Grain 

Typical  H.T.  Prep. 

>»Yv  * 

Y.  Mod.  (10*psi) 

Av.vww  aaa.dw.(%) 

4.4 

S|. 

nfi  URM 

SM.4ev.(%) 

1300F  4000F 

1.89 

T.  Str.  (10*psQ 

(2) 

18.7 

.5 

22.500  25.000 

C.  Str.  (10*psi) 

(3) 

66. 1 

14.5 

7 

j 1 

Hex.  Str.  (lO’psi) 

(4) 

23.5 

2.0 

10 

31.000 

Density  (g/oc) 

(5) 

2.20 

2.20 

C.  Exp.  (10VQ 

Therm.  Good 

(6) 

1.30 

23.7 

to  1000#C 

\  iS  x  A„\ 

(cal cm/sec  cm**K) 

(7) 

1.24 

002 

0.39  0.0015 

S.  Res.  (lO^ohm  cm) 

(8) 

4. 79 

8000 

2.50 

169G 

_ Supplier’s  Availability _ 

SUPPLIER  GRADES  SIZES  I.  SHAPES  PRICE  RATE  or  CAP.  DEL 

!'  t! 

Raytheon  Co.  Pyrolytic  pits  lc  other  $10-100/lb  <  10  T/yr 

Graphite  geometric  shapes 

X  ■  '  ••*  >  1  ■  ,  S. ; 

M  y  vi  j 

(1)  Static  lc  dynamic 

(2)  Tensile  blank 

(3)  Beam 

(4)  Bar 

(5)  Wt/volume 

(6)  Expansion 

(7)  Absolute 
(8^  Volt/amps 


I 


I 


I 

t 

I 

f 

GRAPHITE  PRODUCT  NO.  \1L 


_ Characterization _ 

TYPE:  pyrolytic  graphite;  bulk  or  massive  free  standing;  high  strength;  purity,  density,  and 
reproducibility;  good  electrical  conductor,  thermal  conductor,  thermal  insulator,  and 

nuclear  properties:  hi 7 hi V  oriented:  low  porosity:  chen^ya!  H  rffgfttant _ 

MEG:  gaseous  hydrocarbon;  processed  to  graphite  below  and  above  2500C;  no  secondary 
processing;  finishing  operations  including  machining  and  grinding;  less  than  100  lb 

batch  size _ .  _ _ _  _  _ _ ___  _ _ _  _ _ 

ANALYTICAL  Ash 

0.  01%  max  Metallic  impurities  total  less  than  20ppm 


PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Av.  Vatut 

Av.Valua 

Std.  dsv.(%) 

1300F  4Q00F 

Y.  Mod.  (10>psi) 

2-5 

10-20 

1-4 

10-20 

same  decrease 

7.  Stf.  (10*psl) 

10-30 

5-10 

0.5 

10-20 

same  increase 

C.  Str.  (lO’p si) 

10-45 

5-10 

60 

10-20 

same  same 

Rex  Str.  (KPpsl)' 

15-25 

10-20 

- 

10-20 

same  increase 

Density  (g/cc) 

2-2.2 

5-10 

• 

- 

same 

C.  Exp.  (lOV’O 
Therm.  Cond. 

/ 

2 

5-10 

20 

5-10 

same  same 

(cal-cm/sec  cm**K) 

1 

5-10 

0.1 

5-10 

decrease  decrease 

S.  Res.  (lO^ohm  cm) 

1.0 

10-20 

2000 

10-20 

_  - 

Supplier’s  Availability 


SUPPLIER 

GRADES 

SIZES  It  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Space  Age  Matl's 

100 

pit  1/16-  1-1/4" 
up  to  40"  x  70" 

$10- 100/lb 

10-100  T/yr 

1  mo 

} 

10 1A 

pit  1/16  -  1-1/4" 
up  to  8"  x  12" 

>$  100/lb 

< 10  T/yr 

1-2  mo 

110 

Special  Shapes 

$10- 100/lb 

<  10  T/yr 

/ 

r 

1-2  mo 

r 

i 


\ 

1 


GRAPHITE  PRODUCT  NO 


Characterization 

TYPE:  pyrolytic  graphite;  high  strength;  low  coeff.  therm,  exp. ;  good  electrical  and  thermal 
conductor;  high  purity  and  resistance;  good  nuclear  properties;  high  reproducibility;  lour 
friction;  low  porosity;  chemical  resistant;  low  hardness;  mechanical  applications 
MFG:  gaseous  hydrocarbon;  graphitired  over  2500C;  machining  and  grinding;  100-2000 
lb  batch  size 


ANALYTICAL  A1  .  01  ppm 

Av.  value  *B  •  Olppm 

*Ca  •  007ppm 

♦Co  .  10  Op  pm 

Cu  .  Olppm 

Fe  .  40 ppm 

*Mg  •  OOlppm  *Zn  .  lppm 

*Nb  .  07ppm  *Ta  l.OOppm 

Ti  .Olppm  *Not  detected  less  than 

PROPERTIES:  Test  Spedmsn 

1 1*  i " 

With  Grain 

Cnlfl 
npmivs  vivin 

Typical  H.T.  Prop. 

Method 

Pm.  VsKm  Md. 

Av  Vskw 

au.dw4%) 

1300F 

4000F 

Y.  Mod.  (lCPpsf) 

2-5  10-20 

T.  Str.  (ltPpsi) 

10-30  5-10 

<1 

5-10 

16 

24 

C.  Str.  (10*psi) 

10-50  >20 

>50 

<5 

Hate.  Str.  (10*p«0 

>20  10-20 

20 

27 

Density  (g/cc) 

2-2.2  <1 

C.  Exp.  (10VQ 

<2  <2 

10-20 

<2 

.7 

1.6 

Therm.  Conn. 

(eatcm/sec  cm**K) 

.5-1 

<.  1 

.6 

.2 

S  Res.  (lO^ohm  cm) 

<1  <5 

>2000 

<5 

3.7 

5 

Emissivity 

•  8  at  2000F 

Thermal  neutron  abs  cross  section  3«4  mb 

Supplier's  Availability 

SUPPLIER 

"  i 

GRADES 

SIZES  A  SHAPES  PRICE 

RATE  or  CAP. 

DEL. 

0. 

1-2  mo 

? 

Super- Temp 

Pyrolytic 

Graphite 

pit  material  $10-100/lb 

1/16-1”  thk 

< 10  T/yr 

up  to  16”  x  65” 
cyl  1/4-20”  dia 
up  to  36”  lg 
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y 


...rj-.-y.l  '  Dw  IPVja 

GRAPHITE  PRODUCT  NO  179 


1  7j.  ,j;"“  ~>:7 V  T  -Ch*r*eteriz*tlofi,:.  .:  -:,~rrr:  .v.r.  z 


TYPE:  pyrolytic  reinforced  graphite;  high  strength;  high  plectricai  resistant;  good 
thermal  insulator;  high  purity;  good  nuclear  properties;  used  for  heater  elements, 


r<t  T vf  i  »*•!  i*Tt  >ni  e  >r-l 


MFG:  gaseous  hydrocarbon;  synthetic  fiber,  cellulose  fiber;  processed  below  2500C; 
machining  and  grinding;  less  than  100  lb  batch  size 


PROPERTIES: 


Y.  Mod.  (10"psi) 

T.  Str.  (lO’psi) 

C.  Str.  (lOW 
Flex.  Str.  (lOW 
Density  (g/cc) 

C.  Exp.  (10«/*Q* 
Therm.  Cond.* 
(cel-sm/see  cm**K) 
S.  Res.  (lO^ohm  cm) 


Test  Specimen 
or 

Method 


With  Grain 


Against  Grain 

vt.  .-or'*?- 


Av.  Value  Std.  dcv.(%)  A*  Value  Std.  <tov.(%) 


.4-2 

27.0 

.5-17.0 

.2-2.0 


.2-1.5 

16.3 

3.5 


Typical  H.f .  Prop 

HOOF  4000 F 

(  i  \  )  *  ?4  Y 


tic*  0 


y/'i  .3 

■  friarif 

I :r  y 


SUPPUER 

trt, 

Super- Temp 


This  class  of  material  is  manufactured  by  infiltrating  and  coating 
individual  fibers  of  a  felt  or  clothlike  material  with  pyrolytic  • 
carbon  or  graphite.  The  process  can  be  adapted  to  overcoating 
the  infiltrated  material  with  oxidation  resistant  materials  such 
is  boron  nitride,  silicon  carbide,  and  niobium  carbide.  Bulk 
density  can.be  varied  py*r  a  wide  range  as  indicated  above. 

SuppMtr's  Avilabinty  -  - - 


GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  *  DEL 


Reinforced 

Pyrolytic 

Graphite 


I.i'.riyJH-rt  *>n 

pl^  1/4” $10- 

blk  1-3"  . 

*  >  .  u 

ifj  \ :  Wl, 

gi  'bJ.  oJ  q;; 


fvjctl  r  ',rrt 

)/lb  <  10  T/yr 

.  F>  # 


■  «  _ 

1-2  ftio 


*  Thermal  Cond.  a:xd  C.  Exp.  vary  with  density.  Materials 
with  low  density  have  thermal  properties  similar  to  those 
of  substrate  material.  Materials  with  high  densities  have 
thermal  properties  similar  to  graphite. 


GRAPHITE  PRODUCT  NO_I20 


!  b  •.  •  •  '  •  ■  •  if  i  i  <-■  ;  hu'.  r 

Characterization 

— .  ■  —  mimmmrnimm  ■■  .  . .  ■  ■  i  nmnmm  —■■■*■ .  ■■■■■■■  « vm  ■  j  . . .  1 4+m  i  ■  n  — i 

TYPE:  pyrolytic  graphite;  high  strength;  low  coeff.  therm,  exp.  ;  good  electrical  and  thermal 
conductor;  good  electrical  resistance;  good  the  rzxial  insulator;  high  purity;  good  nuclear 
properties:  high  density:  low  norositv:  highly  oriented:  chemical  resistant 
MFG:  gaseous  hydrocarbon;  processed  below  2500C;  electric  resistance  furnace; 
machined  and  ground;  less  than  100  lb  batch  s  ize 

♦  -•  ♦  **  '  4  t  .  *  ;  ; '  . , "  t;  t  •  ;>  r  t  , 

_  _  „  " _ 

ANALYTICAL’  Ash  Fe  V  S  B 

Av.  value  <  1%  <*05%  <005%  <.01%  <  lppm 


Std.  dev.  (%) 

iim-P 

4  -»  jK 

-  ,*  t  . 

PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain  • 

Typical  H.T.  Prop. 

Method 

Av.  Vslus 

9td.  d sv.(%) 

Av.  vatus 

«d.dsv.<%) 

-  1  !J  Jt 

1300F  4000F 

Y.  Mod.  (10*psi) 

4  " 

15 

J 

3 

3.5  2.8 

T.  Str.  (lO’psi) 

15 

<5 

1 

<20 

15  • 

C.  Str.  (103psl) 

'i  »  '» 

13 

<10 

50 

<  10 

Flex.  Str.  (10*psi) 

14 

<10 

19 

<  10 

14  14 

Density  (g/cc) 

2.2 

<5 

.  A  ' 

C.  Exp.  (1(H/’C)  (1) 

4 

60 

'  1 

T  -  .  1  "  (  ■  {  1 .1  * 

Therm.  Cond.  (2) 

'  >  »  3  t  f  f-1  fx  '  t 

i 

(cal-cm/sec  cm**K) 

200 

<15 

1.4 

<15 

0. 8  0. 3 

S.  Res.  (lO^ohm  cm) 

r  *  * 

.  05 

<15 

5000 

<  15 

0. 4  0.  5 

;'l  i  ’\» 


(1)  Total  value  in  mils /in  to  iOOO*F 

(2)  Units  BTU-Ft/Hr  Ft2  97.' 

~  ‘  -  '  -  t  .-r  .  k  .  •  jS  ■ , 

_ Supplier’s  Avaiiability  n  1 

SUPPUER  GRADES  ,  SIZES  ft  SHAPES  PRICE  RATE  or  CAP.  DEL 

Union  Carbide  Pyrolytic  pit  1/16-1"  $10-100/lb  <  10  T/yr  1  mo 

pipe  1/2-10"  >$100 /lb 


Fibrous  Products  (Noi.  181  through  193) 

JlL  t'.  '  ■ 

Fibrous  products  in  this  directory  are  classified  into  two  sub¬ 
classes:  yarns,  which  are  made  up  of  fibers  of  various  sizes  twisted 
together  (Nos.  186-193);  and  fibers,  based  on  ASTM  Standards  D-123 
which  contains  a  specific  definition  for  a  fiber  wherein  the  length  is 
stated  as  being  at  least  100  times  its  diameter  or  width  (Nos.  181-185). 
From  a  length  viewpoint,  fibers  are  classified  as  either  staple  (chopped) 
or  filaments,  wherein  filament  implies  continuous  length.  There  are  no 
graphite  monofilaments  (over  2"  length)  commercially  available. 

Most  all  of  the  fibrous  materials  available  are  graphitized  from 
man-made  textile  type  fibers,  such  as  rayon.  Advancements  have  been 
made  in  determining  the  crystal  structure  and  lattice  spacing  for  fibrous 
products  through  the  use  of  x-ray  diffraction  techniques. 

There  have  been  major  advancements  in  the  utilization  of  fibrous 
products.  Chopped  fibers  are  commonly  used  for  reinforcing  resin  com¬ 
posites,  for  making  electrically  conductive  resin  or  rubber  composites, 
and  for  fabrication  of  "paper"  type  materials.  Yarns  are  now  commonly 
used  for  fabrication  into  rope  or  braided  structures  for  use  as  mechani¬ 
cal  pump  packing,  sealing  and  lubrication  materials,  and  reinforcement 
for  resin  composites  fabricated  by  filament  winding  processes.  Yarns 
are  usually  put  in  the  form  of  cloth,  woven  or  unwoven,  which  is  describ¬ 
ed  in  the  next  section  of  graphite  products  titled  "flexible  products.  " 

Fibrous  products,  particularly  in  the  form  of  yarns,  have  been 
produced  on  a  commercial  basis  for  years.  Major  advancement  is  being 
made  and  numerous  applications  for  fibrous  products,  as  indicated  above, 
are  common.  Yarns  with  filament  properties  of  25  x  10&  lbs/in^  elastic 
modulus  and  180,  000  lbs/in^  tensile  strength  are  commercially  available. 

,  >  1 
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graphite!  product  NO-iaE' 


noiltixhsf  r?st1C> 

Characterization 


chemical  resistant 


MFG:  cellulose  fiber;  processing  above  and  below  2500C;  electric  resistance  furnace 


ANALYTICAL 


0. 5%  max  (carbon) 


Test  Specimen  With  Grain  Against  Grain 

••  , e-'^V.vA  fief;} 

Method  Av.VsIus  9td.dsv.(%)  Av.  Vitus  Std.  dev.(%) 


PROPERTIES 


Y.  Mod.  (10*psi) 

T.  Str.  (10*psi) 

C.  Str.  (10*psi) 

Rex.  Str.  (KPpei) 
Density  (g/cc) 

C.  Exp.  (lOV’C) 
Therm.  Cond. 
(cal-cm/sec  cm**K) 
S.  Res.  (lO^ohm  cm) 


O'  31}  .-JO  ^ 
fcnsjfT 

h-4^  aeH 


Supplier’s  Availability 


SUPPUER  GRADES  SIZES  li  SHAPES 

oigc  (  ->i  v  dfirOplapi  8  *3  *>dii  s«t>I 

Graphite  Products  chopped  fibers  - 

Division,  carbon  or  graphite 

Carborundum  Co. 


$lO-10O/lb 


■  -  ■  V  •  ,  "Af 

5 

•v:\ 

I 

s 


V-  .  a 

m 


GRAPHITE  PRODUCT  NO-lJiL. 

- - K —ij R  *  JO 0 0 n *3  i  TFTTaRv 


Characterization 


TYPE:  chopped  fibers;  up  to  a  milr  diameter;  good  thermal  conductor;  high  parity; 
chemical  resistant;  high  temperature  oxidation  resistant;  used  in  molding  compounds 


HFG:  Cellulose  fiber;  final  temperature  over  2500C;  lesa  than  100  lb  batch  size 

!  n  '  .  O"!  ,  > 


ANALYTICAL: 


j?  VXi: 


t  i  iU  t  JL  -i.' 


PROPERTIES: 


Test  Specimen  With  Grain 

qjr'  * 

Method  Av.  Value  Std.<tov.(%)  Av.  Value  SW.  dav.(%) 

>v  f,  M.r>  w  ■  ~!*V.vA 


Y.  Mod.  (10*psl) 

T.  Str.  (103psi) 

C.  Str.  (lOW 
Rex.  Str.  (10*psi) 
Density  (f/cc) 

C.  Exp.  (lOVQ 
Therm.  Cond. 
(cal-cm/sec  cm**K) 
S.  Res.  (104ohrfi  cm) 


Typical  H.T.  Prop 


laoop  4000F 


vn  iVT) 

HjJOi)  ,t*3  0 
^-•v  "01)  tlS  a  {>» 
,??'?  v/iw&J 
PVCD  ra 
,brt:C’  mtuTT 
{.Vvr-a 

^»V3  m.-'yfji)  t&9,  Z 


Supplier’s  Availability 


GRADES 


MTCO 


u‘j  to 

GFA  1/4 
GFA  1/2 


SIZES  A  SHAPES  -  PRICE  I 

*>  E  >*?.  3-BC1C  } 


RATE  or  CAP 


1/4"  long  fiber 


$10-lCJ/lb  <  10  T/yr 

-  *f  V. r  .  h i :> yr{& r 


fe 


>< 


« 


•f: 


>  . 


m 


mz 


Ml- 


A., 


•J3& 


GRAPHITE  PRODUCT  NO-.*gL- 

Characterization 


TYPQ:  chopped  fiber*,  carbon-nitrogen  polycrystalline 


MFG:  manufacturing  method*  claimed  to  be  proprietary 


ANALYTICAi 


PROKKTIES: 

Tod  SpocSmn  WHh  Grain 

Agtinet  Grain 

typical  H.T.  Prepi^r  ' 

or 

vj 

v;v  if  j?  . 

Method  atj.d*v^%) 

*****  aw.  *•¥.(%) 

HOOF  40Q0F 

Y.  Mod.  (10cp«i) 

T.8tr.(l(PptO 

(  ,•-}  *  #  ' 

C.Str.  (10*pci) 

^  .w 

FtauStr.  (10*p«i) 

•  -v,i>  ,  -:5  .-<•»** 

Donatty  (g/cc) 

»/>««&*• 

C.  Exp.  (io*rv 

.Cr3k> 

Therm.  Good. 

- 

•  V.V  , 

(cal-cm/s*c  cm**K) 

(*'  'Cl  r 

S.  R**.  (104ohm  cm) 

•  3 

Fiber  type  720  filaments/end 

>C  -r  *.*<'?£»• 

RATE  or  CAP. 


3  M  Co. 


"Pluton"  D  chopped  fiber*  $10- 100 /lb 
0.Q0035  dia  x  1/4"  lg 


* . ^ 


1 


Supplier's  Availability 
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GRAPHITE  PRODUCT  NO  184 

Characterization 


TYPE:  fiber,  continuous  filaments 


HFG:  manufacturing  methods  claimed  to  be  proprietary 


ANALYTICAL 


PROPERTIES:  Test  Specimen 

With  Grain  -  Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

kt.  Value  9hL  dw.(%)  JW.VMue  8M.  <hv.(%) 

1300F  4000F 

Y.  Mod.  (10"psi) 

A  * 

T.  Str.  (lCPpsi) 

t  ».  1 

C.  Str.  (lCPpsi) 

\  ♦  ri>  l  V  >. 

Flex.  Str.  (KPpsi) 

■  *'  l'P^  *  ‘  r‘» 

Density  (g/cc) 

1.82 

V  • '.,H  «:< 

C.  Exp.  (1(H/#C) 

‘0  C".  ft'j  i 

Therm.  Cond. 

■  *nti: :  f 

(cal-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

■-  •  U  i 

Denier  600 

Fiber  dia  0.  00034" 

Break,  str.  lbs /end  1.3 

»"i  i , 

Supplier's  Availability 

jl  T'-aiU 

SUPPLIER 
3  M  Co. 


GRADES  SIZES  It  SHAPES 


PRICE  v  RATE  or  CAP. 


"Pluton"  H  bundle  of  single  $10- 100/lb 

Roving  end  yarns 


DEL 

0-1  mo 


mm 


GRAPHITE  PRODUCT  NO.-iSS 


Characterization 


TYPE:  chopped  fibers;  used  for  rocket  nozzle  inserts;  electrical  characteristics  and 


MFG:  cellulose  fiber  graphitized  over  2500C 


ANALYTICAL- 


PROPERTIES: 


Fiber  Density  (g/cc) 

Denier /Filament  (g/$l000M) 
Filament  Dia,  (in) 

Resistance  (ohm- cm) 


Supplier's  Availability 


Union  Carbide 


$10- 100/lb  <10  10-100  1  mo 

T/yr  T/yr 


WFA 


chopped  fibers 
1/4-2"  lengths 


GRAPHITE  PRODUCT  Nf)  X86 

— . ?  v> .t : 


Characterization 


MFG:  cellulose  fiber;  carbonised  under  2500C;  electric  resistance  furnace 


ANALYTICAL 


Av.  value 


nonums. 


Typical 


500/530 


Denier 
Ply s /yarn 
Yarn  dia 


*  720  filaments /ply;  5  ply-480  filaments /ply  also  available 


Supplier's  Availability 


Graphite  Products  GSCY-2 

DiYiiion,  fiSCY-5 

Carborundum  Co.  '<  *'*■ 

GSCY-10 


$10- 100/lb 


GRAPHITE  PRODUCT  NO_i*Z_ 


Characterization 


. in  r  m  .  .  i. 


TYPE:  graphite  yarn;  high  purity;  high  reproducibility  and  chemical  resistance}  used  for 
heat  exchangers  and  heater  elements;  braiding  into  mechanical  pump  packing 

-  -  ‘ _ . .  ....  . ■ . ,• .  ..  . ..  , 


MEG:  cellulose  fiber;  graphitised  over  2500C  in  an  electric  resistance  fumate 


’  0; 


ANALYTICAL' 

Av.  value 

Ash 

.5% 

.  .  .  -  ”  . 

' 

’ '  *  A 

PROPERTIES: 

i 

Typical 

2  ply* 

5  ply* 

10  ply* 

30  ply* 

-  rX,1  i 

’  „  i t  .tJ?.  ,  t 

Yield 

Denier 

Break  Str. 
Plys/yarn 

Yarn  dia 

Elec.  Res. 

600/2  600/5 

4  lb  10  lb 

2  5 

1/32" 

12.  5  ohm/in 

600/10 

10 

600/30 

35  lb 

30 

1/8" 

0.9 

M  *’• 

WO! 

va  f  - 

c./.l  .* 

*  720  filaments  /ply 

;  5  ply-480  filaments /ply 

• 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Graphite  Products 

GSGY  -2 

yarns 

$x0-100Ab 

:  **  ** 1  > 

•  V  ..  ).  ^ 

Division, 

Carborundum 


GSGT-5 
GSGY-10 
GSGY  -30 


i  .:i  v 


f  r't 
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- *  rV: 


*  r 


$  <  l r  - 

_ 

III  1  — — - 


’  . 

.  V,  J  1  I 


'  ■ 


'  J 

w— sip* . . . 


GRAPHITE  PRODUCT  NOJtt- 


Characterization 


MFG:  cellulose  fiber;  gr&phitized  over  2500C;  electric  resistance  furnace;  less  than 
100  lb  batch  size 


ANALYTICAL: 


v.  value 


PROPERTIES. 


SIZES  In  SHAPES  PRICE  RATE  or  CAP. 

0. 03  in  (10  micron  $10-100/lb  <10  T/y r 
filamentr) 

0. 05  in  (10  micron 
filaments) 

0.  08  in  (10  micron 
filaments) 


Y.  Mod.  (lO^ni) 

T.  Str.  (KPpsi) 
a  Str.  (10*psO 

Flex.  Sir.  (10*psi) 

Density  (f/cc) 

C.  Exp.  (10VC) 

Therm.  Cond. 

(cslcm/ssc  cm**K) 

S.  Res.  (lO^ohm  cm) 

1.5 

Ernie  sivity 

.9 

Supplier's  Availability 

[Rfj 


an 


GRAPHITE  PRODUCT  HQJtL. 


urn  *  p  tj'ft  t'.  '' 

Chu  factorization 


7Tf£-  yarn;  electrically  conductive;  for  electrical  and  ablative  applications 


'-i  Li  If  •-  jZ 


MFG:  manufacturing  method  a  claimed  to  be  proprietary 


ANALYTICAL 


C 

98% 


N 

1.1% 


PROPERTIES: 


Test  Specimen 
or 


With  Grain 


Against  Grain 


Typical  RT.  Prop. 


»-<X)  A».VQkM 


X30QF  4000F 


Y.  Mod.  (iO*psi) 

T.  Sir.  (HPpsi) 

C.  Str.  (10*psi) 

Flor  Str.  (l(Ppsi) 

Density  (*/cc) 

C.  Exp.  (10VC) 

Therm.  Oond. 

(catan/sec  cm**K) 

S.  Res.  (10*obm  cm) 

Filaments  /  end 

Denier 

Tenacity 

Break  str.  lbs /in 
Electrical  resist,  ohm /in 


»**7)  ' 

’a) 


720 

1250 

2.5 

6.5 


Suppl?er*s  Availability 


SUPPLIER 


GRADES  SIZES  ft  SHAPES  PRICE 

"Fluton"  H-31  Yam.  2  ply  410- 100 /lb 


PRICE 


3  M  Co. 


RATE  or  CAP. 


0-1  mo 


• . .  x  >  i  -- 
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GRAPHITE  PRODUCT  NO,,  m, 

ZJri  t  ’ -  C  >  t  *r  :>  5  ;  ?  \  ‘ 


Characterization 


MfG:  cellulose  fiber;  proceeded  below  2500C;  100-2000  lb  batch  size 


ANALYTICAL 


PROPERTIES. 


Filament 


Yield  (yds  /lb) 
Denier  (g/9000  M) 
Break  Str.  (lbs) 
Plys/Yam 
Fil/Ply 
Yarn  Diu  (in) 

Elec.  Res.  (ohxn/ft) 


T.  Stg.  (lbs /in  ) 

Y.  Mod.  (106  lbs /in2) 
Diameter  (in) 


Supplier’s  Availability 


SIZES  k  SHAPES  PRICE  RATE  or  CAP 

Available  on  $10 -100/lb  10-100  T/yr 

spools  and  roving 
packages  of  1/10 
and  1  each. 

Sizing  on  request 


Union  Carbide 


GRAPHITE  PRODUCT  N0_l2i_ 


Characterization 


TYPE:  graphite  yarn;  used  for  electrical  characteristics  and  reinforcement  of  resin 
matrices,  seals  and  high  temperature  steam  turbine  seals 


MFG:  cellulose  fiber;  processed  below  2500C;  100-2000  lb  batch  size 


ANALYTICAL: 


.Vvnyj" 


PROPERTIES: 


Yield  (yds /lb)' 
Denier  (g/9000  M) 
Break  Str.  (lbs) 
Flys /Yarn 
Fil/Ply 
Yarn  Dia  (in) 

Elec.  Res.  (ohm/ft) 


T.  St£.  (lbs  /in  )  . 
Y.  Mod  (10  lbs  /in 
Diameter  (in) 


Siippllar’*  Availability 


GRADES  SIZES  &  SHAPES  PRICE  RATE  Of  CAP.  DEL 

VYB  70-1/2  Available  oU  $10-10C/lb  10-100  T/yr  1  me 

spools  and  roving 
packages  of  1/10 
and  1  each 


Union  Carbide 


GRAPHITE  PRODUCT  HOJL3Z- 

J,  TTToTn  i  TTtij 


Characterisation 


TYff::  graphite  yarn;  extremely  high  strength  to  weight  and  modules  to  weight  ratio; 

%  J  It.  9  ’  i  ° 


provides  low  density  composites 


wt  cifrjsf  hi»K 


-  t;  ’  il  tii'i)  .a>5 ■ 


lb  batch  sire 

v  i  ■,*.  -  :>i  t  ;  ‘ 


MAVfmA 


Union  Carbide  *  Thornel  25  1#  spools  and  >$  100/lb  < 10  T/yr  1 

WYD  115-1/2  roving  packages 

PVA  siring  ■{  J 


PROPERTIES: 


Yield  (yds /lb) 
Denier  (g/9000  M) 
Break  Str.  (lbs) 
Plys/Yarn 
Fil/Ply 
Yarn  Dia  (in) 

Elec.  Res  (ohm/ft) 


Yarn 

5600 

800 

8 

2 

720 


T.  Stg.  (lbs /in2) 
Y.  Mod.  (IO^lbsi 
Density  (g/cc) 
Diameter  (in) 


/m2) 


*.>:  Y  *  .'K'.jtt 

Filament 


180,  000 
25  x  10* 

1.42  >!;rv 

.0002 

AA  *  i  \  .  C.v 

<  Xt  ,*  \  '  4.  i. 

.  t.  >>i‘J 
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Supplier's  Availability 
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GRAPHITE  PRODUCT  NO-121 


>  Characterization 


TYPE:  graphite  yarn;  used  for  electrical  characteristics  and  reinforcement  of  reeih 
matrices,  and  high  temperature  steam  turbine  seals 


MFG:  cellulose  fiber;  graphitised  over  2500C;  100*2000  lb  batch  siae 


ANALYTICAL 
Av.  value 


PROPERTIES: 


Yield  (yds /lb) 

Yarn 

2500 

T.  Stg.  (lbs /in2) 

Denier  (g/9000  M) 

1750 

Y.  Mod  (106lbs/in2) 

Break  Str.  0,bs) 

9.5 

Density  (g/cc) 

Plys/Yarn 

5 

Diameter  (in) 

Fil/Ply 

480 

Yarn  Dia  (in) 

.  040 

Elec.  Res.  (ohm/ft) 

75 

;  i 

Filament 

70,  000 
9 

'  W  j  t  -  *  •  •  l  <  3 

.0003 

u  >  >  I 


SUPPLIER 
Union  Carbide 


GRADES 

WYB  125-1/5 


Supplier's  Availability 


SIZES  A  SHAPES  PRICE 


RATE  or  CAP. 


Yarn  in  continuous  $10-100/lb  10-100  T/yr 
lengths  on  spools 
and  roving  packages 
of  1/10  and  1  each. 

Sining  on  request. 


DEL. 

1  mo 
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TOV'OOjr*?  ZYiHlAKG 

Flexible  Products  (Nos.  194  throusb  208 


The  flexible  products  are  divided  into  three  subclasses:  woven 
cloth  (Nos.  194-204);  nonwoven  cloth  (Nos.  205,  206);  and  graphite  tape 
(Nos.  207,  208). 

Woven  graphite  cloth  is  usually  produced  from  woven  textiles  con¬ 
sisting  of  man-made  fibers  such  as  rayon.  Nonwoven  cloth  could  be  made 
up  from  graphite  fibers  using  equipment  and  techniques  similar  to  paper¬ 
making  processes.  Graphite  tape  is  produced  by  a  pyro  process  from 
gaseous  hydrocarbons.  As  in  the  case  of  fibrous  products,  the  crystal 
structure  and  lattice  spacing  for  flexible  products  have  been  determined 
through  the  use  of  x-ray  diffraction  techniques. 

Major  advancements  have  been  made  towards  applications  of  flex¬ 
ible  products.  Cloth  is  now  well  established  for  such  uses  as  reinforcing 
high  temperature  resins  for  missile  and  reentry  ablative  components,  and 
as  electric  heater  components.  Nonwoven  products  such  as  felt  and  paper 
are  widely  used  for  electric  furnace  insulation  and  other  forms  of  thermal' 
barriers.  Flexible  graphite  tape  is  presently  used  for  high  temperature 
insulation  because  of  its  low  "C"  direction  or  across  grain  thermal  con¬ 
ductivity,  and  for  sealing  and  gasketing  applications. 


GRAPHITE  PRODUCT 


Characterization 


Kto  woven  carbon  cloth  (7.9  ox /yd);  high  strength;  hi$h  reproducibility; 


TYPE:  «— - - - t~T —  1 ' '  '  /-/i  it  r*#**  »v^w'.¥v*¥«»*7,  ^ 

‘chemical  resistant;  low  ash  content;  used  for  mechanical  or  structural  purposes 


MPO:  cellulose  fiber;  carbonised  under  2500C;  electric  resistance  furnace 

mmmmmm  *  *  *  ,J  *  *  1  -l  v  •'  t  *-•  U'  J  T  .f  vs  ,  '  .(  *■ 


5,J  r*t  C^fTJV*  ;» 


ANALYTICAL- 


PROPERTIES 


8  Hardness  Satin 
Warp  Fill 


Plain  Weave 
Warp  F 


Typical 


Wt,  (ox/yd) 
Thick,  (in) 
Count. 

T.  Str.  (lb /in) 
Elec.  Res. 
Weave 
Ash 


7.5 

.0175 

27 

110 

.54 

Plain 


\mdol  hiiH 


Suppliers  Availability 


*UPPUER  GRADES 

Graphite  Products  G$CC-2 
Division,  ____ 

Carborundum  Co. 


SIZES  *  SHAPES  PRICE 
(aU  up  to  42"x75  yds)  $10-100/lb 
{.11  up- tj,  42"  *75  yd.)  $10- 100/lb 


(iioi  e'.lciO 
oO  tru  hnavodn  /;“> 


GRAPHITE  PRODUCT  NO.J95 


_ Characterization _ 

TYPE:  woven  cloth  fabric;  graphitired  from  woven  rayon;  used  for  mechanical  or 
structural  purposes;  unique  because  of  small  sires  available,  particularly  thinness 

and  flexibility;  plain  weave  and  8  hardness  satin;  7. 5  og/sq  vd _ 

MFG:  cellulose  fiber  in  woven  condition;  graphitired  over  2500C;  electric  resistance 
furnace;  cleaned  in  secondary  processing 


ANALYTICAL-  Ash 

Av.  value  .  03%  max 


PROPERTIES: 

Plain  Weave 

8  Hardness  Satin 

Typical 

Warp 

Fill 

Warp 

Fill 

Wt.  (o*/yd^) 

7.5 

7.5 

7.5 

Thick,  (in) 

.0176 

0.018 

0.018 

Count  (yarns /in) 

27 

23 

53 

52 

T.  Str.  (lbs /in) 

Elec.  Res.  (ohm/in) 

101 

.49 

71 

0. 54 

0.54 

\ 


Supplier’s  Availability 

SUPPLIER  v  "k  sgrac£S  sizes  a  shapeT  price 


RATE  or  CAP.  DEL 


Graphite  Products 
Division, 

Carborundum  Co. 


GSGC-2  (all  up  to  <5,Tx  75  yds)  $l0-100/ib 
GSGC-8  (all  up  to  36" x  75  yds)  $10-100/lb 


*  4  %  |  Xv  4  J 
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GRAPHITE  PRODUCT  NO_i£l_ 


r.it!*- ,r>‘ 


mx*.  n 


■  : 


t  iC‘  c 


Characterization 


'/(Uij  WUtMVcf'J  •’  ' 


c*»  jlTeL;  ,  n. 


TYPE:  graphite  woven  clotL;  high  strength;  good  electrical  and  thermal  conductor ;high 
parity;  high  reproducibility;  low  friction;  low  porosity;  chemical  resistant;  high 

_ .  . , _  _  .  m  m  r  V  _  v_  A  i  j;'*  *  k  -  *  m- -  m  *  pv  <-  *  -»  'AM 


•  lit 


MFG:  cellulose  fiber;  graphitized  over  2500C  in  electric  resistance  furnace; 
100-2000  lb  batch  size 


ANALYTICAL 


,  t  6,  .  i.f, 


lppm  4ppm 


24ppm  ?lppm 


PROPERTIES: 


Typical  H.T.  Prop. 


Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop 

or 

Method  Av.Vaku  Std.  <tev.(%)  Av.Valus  9tddcv.(%)  1300F  4000F 


Y.  Mod.  (10*pci) 

T.  Sir.  (10»ps0 
C.  Str.  (lO’psi) 

Flex.  Str.  (10»psi) 

Density  (g/cc)  1.5 

C.  Exp.  (10VC) 

Therm.  Cond 
(ceFcm/aac  cm**K> 

S.  Res.  (lO^ohm  cm) 

Oxidation  rate  in  air  nil  to  600  *F 

Emissivity  .9 

Surface  elec,  resistance  .35  .6  ohms/sq  in 

y*  1 »:  J fc : l  v*  i  >  ' •! i CS 

Supplier’*  Availability 


SUPPUER  GRADES  SIZES  A  SHAPES  ,  PRICE  ,J  r  RATE  or  CAP.  DEL 


HITCO 


G  1550 


NOMINAL 
thickness  *015 
width  34" 


$10- 100/lb  10-100  T/yr  1  mo 


roll  length  70  yd -8  hardness  satin 
weight  7.9  oa/yd 


GRAPHITE  PRODUCT  NO-  *37 

'  '  " !  ;v  ,  p  (  r  ' ;  ’  "V,  «  e> 

_ Characterization _ 

TYPE:  cloth,  amorphous  carbon  with  fubstantial  amounts  of  boron,  phosphorous,  and 
nitrogen;  inert;  insoluble;  low  thermal  conductor;  good  wettability 


MEG:  plain  weave;  manufacturing  methods  claimed  to  be  proprietary 


ANALYTICAL-  Ash 

Av.  value  10%  Also  high  purity  available 


PROPERTIES: 


*  / 

Helium  density  1.86 

S.  Res.  (10’^ohm  cm)  .05 

Warp 

Fill 

Yarn  count 

32 

32 

,  /<-. 

Denier 

700 

840 

j  .  *  1 

Breaking  strength  (lbs  /in) 

20 

15 

,  >v  * 

.  ,w 

Gauge  (in)  .  019 

Denier,  filament  0.7 

-  •  rJf 

u.  T 

o-<sr.. 

(•  ’.  V  ?  ffi  ? 


_ Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP. 

3  M  Co.  ^Pluton"  B  up  to  32"  wide  x  $10-100Ab 

150  yds  lg 


DEL 
0-1  mo 

1 7  Li 


2«P» 


*  A  ■  , 
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GRAPHITE  PRODUCT  NO_i2£ 

"vi  rouooM  rwASi 


Characterization 


Ash  Ns 

0. 5%  70ppm 


ANALYTl 


PROPERTIES, 


Helium  density 
Wt.<o»/yd2) 

Tarn  count 
Gauge  (in) 

Breaking  str.(  lbs/in) 


Supplier's  Availability 


SIZES  A  SHAPES  ^  PRICE 

A  ias» 

up  to  32”  width  $10- 100 At 

J*  ~V  ,r  A  t  .< 


RATE  or  CAP,  CEL, 

rsuwui 

0-1  mo 


GRADES _ 

A" 

"Pluton”  H-l 


C-.OH  TOIJJ'  3'i  IH^AAS 

GRAPHITE  PRODUCT  NO  W 

no:*;,*. '  *-n~: 

Characterization 

TYPE:  woven  cloth;  high  reproducibility;  long  experience;  used  for  reinforcing  high 
temperature  plastics  and  rocket  nossle  inserts 


MFG:  ceuuxose  fiber;  processed  below  2500C;  1-20T  batch  size 


ANALYTICAL' 

C 

Av-  value 

99%  min 

PROPERTIES: 

Warp 

Fill 

Wt.  (os /yd2) 

8.5 

v 

Thk.  (in) 

0.020 

1  V’ 

Count  (yams /in) 

40 

35 

i ;  •  <a « t 

T.  Str.  (lbs /in) 

32 

37 

Elec.  Reso  (ohm/sq) 

0.41 

0.42 

■»  ’  »  T.  ^ 

Fiber  Den.  (g/cc) 

1.50 

Weave 

5  Hardness  satin 

f 

■»  ■-  V  -  -  .*»• 

ImYI  s&iii&vA  ' 

_ _ 

•  7*  n  <  k  ‘LI*  -  » 

auppuer  s  aviiiiDiiiiy 

GRAPHITE  PRODUCT  NO-222 


Characterization 


ANALYTICAL 
At.  value 


Wt.  (oz/yd2) 

Tkn  (in) 

Count  (yarns /in) 

T.  Str.  (lbs /in) 

Elec.  Res.  (ohxn/sq) 
Fiber  Den.  (g/cc) 
Weave 


Supplier's  Availability 


PWCE  RATE  4T  CAP  OBL 

' 

$10-100 /lb  10-100  100-3  M  1  mo 
T/yr  T/yr 


Union  Carbide 


GRAPHITE  PRODUCT  NO-l°L_ 

Characterization 

—  ■■■  .  ■  in...  i.  ii  . —  ii  i  i  i  n  i ■■  ■  —  ■■■■■■■■■!.  . .  ■  ■  i  ii  ii  ■  ■■  »  i.i  i  mmm  mm . . . ■■■■ . . 

TYPE:  woven  cloth;  high  reproducibility;  used  for  reinforcement  of  high  temperature 
plastics  and  electrical  heaters,  rocket  nozzle  inserts,  and  heater  elements 

MEG:  cellulose  fiber;  processed  over  2500C;  1-20T  batch  size 


ANALYTICAL  C 

Av.  value  99-  9%  min 

• 

PROPERTIES: 

Warp 

Fill 

Wt.  (oz/yd2) 

7.6 

Tkn.  (in) 

0.025 

Count  (yarns /in) 

27 

23 

T.  Str.  (lbs /in) 

27 

24 

Elec.  Res.  (ohm/sq) 

0.47 

0.51 

Diber  Den  (g/cc) 

1.42 

Weave 

Square 

_ _ _ _ Supplier*!  Availability 

~ SUFrtJER  GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Union  Carbide  WCA  43"  wide  up  to  $10- 100 /lb  10-100  100-3M  1  mo 

1T0  yds  lg  T/yr  T/yr 


t 


'  r 


GRAPHITE  PRODUCT  NO^.0,2 

JT'  >*n  iTfr'ittKi 


Characterization 


TYPE:  woven  clotb;  used  to  reinforce  kigh  temperature  plastic*  and  for  electrical 

Teasers  .r-  >  u.  n  ,  ~  ■  '  ■’*'»  ‘  ,;J  ’  *  *  1  •' 


oV/  *vr 


i3*:«  i ' 


Mfiyf  cellulose  fiber;  processed  over  2500C;  1-20T  batch  size 


,,  +*,%<**+ ft*m  .  *.  w 


ANALYTICAL'  C 

Av.  value  99*  9%  min 

.va;-v;vv  n-\tk 

^*y**t»L  ..t*  vWiWi-, 

•>'*U5V  .  /  A. 

PROPERTIES: 

Wt.  (oz/yd2) 

Tkn.  (in) 

Warp 

3.2 

0.014 

Fill 

«»  —  •.  ..  .  »•«  »  «*..**-.«.  i,vvi*  — <  • 

'S'*. 

;  ’  t<; }  \  1  A< 

-Rr  . 

Count  (yarns /in) 

34 

32 

T.  Str.  (lbs/9n) 

18 

15 

■  i\u  -  '.y)  \twp 

Elec.  Res.  (ohm/sq) 

0.  93 

1.01 

( txi  '•  cf)  •  .'I 

Fiber  Den.  (g/cc) 

Weave 

1.50 

Square 

'  if.:i  ;  -  \\i 

■  ,  .  ■  ■*&? 

Supplier's  Availability 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE 

J  10  I  '••}  3  ■  V-i  Jt'  i,ir  •  ■  T 


1 


RATE  f  7  CAP. 


DEL 


M'fJ' 


Union  Carbide 

•mv  :  ;  t 


43"  wide  up  to  $10-100/lb  10-100  10Q-3M  1  mo 
170  yds  lg  T/yr  T/yr 


WCG 

|1 ! 


1 


GRAPHITE  PRODUCT  NO-l°L_ 


Characiarlzation  - 

_ _ _ . _ __L _ _ _ _ . _ ,__J _ _  .:_■■■■■__■■  ■  .  i  _  ,  ■ 

TYPE:  woven  cloth;  used  to  reinforce  high  temperature  plastics  and  for  electrical 
Heaters 


4 4FG:  cellulose  fiber;  processed  below  2500C;  1-20T  batch  sire 


,NALYTICAU 
Av.  value 


C 

99-9% 


PROPERTIES: 


Warp 

Fill 

Wt/  (oe/yd^) 

2.2 

Tkn.  (in) 

0.013 

Count  (yarns  /in) 

24 

24 

T.  Str.  (lbs/in) 

16 

26 

Elec.  Res.  (ohm/sq) 

1.45 

1.46 

Fiber  Den.  (g/cc) 

1.50 

Weave 

Square 

•  i  :  .  j 

■  * '  1  mV 


SUPPLIER 

t  *  , 

Union  Carbide 


GRADES 

WCJ 


Supplier1*  Aveilibllity 

SIZES  &  SHAPES  PRICE 


RATE  or  CAP. 


14"  wide  up  to  $10-100/lb  10-100  100-3M  1  mo 

170  yds  lg  T/yr  T/yr 


250 


.  * 

*  m  {  .  yi  m\  i 


0 


TOUOW? 

GRAPHITE  PRODUCT  NCL.2Q1- 


_ 


_ 


»»oi*&X4*  ,’V  »6''fxrf0 

Characterization 


TYPE:  woven  cloth;  used  to  reinforce  high  temperature  plastics,  end  rocket  nozzle 
ttUrtl  _ _ _ _ _ _ _ _ A.ZA&P-  ’/  '  ;A»  .  it  >•'  . .  *4.7  iu>'-  /•  £»ff» 


cellulose  fiber;  processed  over  il560C;  1  - 26 T  batch  size 


ANALYTICAL  C 

Avt,  value  99*  8%  min 

.  <  .  t> 

-  -  -  •  - 

“•*‘4.  •»  — 

*  i  ^  ' 

PROPERTIES: 

**  -»'*-*-**  — 

Warp 

Fill 

*  t  * 

Wt.  (oz/yd2) 

7.2 

,  '  ; 

Tkn.  (in) 

0.  023 

■  r- 

Count  (yarns  /in) 

51 

49 

v 

T.  Str.  (lbs /in) 

85 

75 

Pn 

Elec.  Res.  (ohm/sq) 

0.46 

0.50 

t*  * . 

V  •  '•  .  4*» 

Fiber  Den  (g/cc) 

1.50 

►  !r\ 

Weave 

8  Hardness 

t  satin 

*V.  >  :  -i  ; 

J 


HP- 


&  i  n 


r  v.-J 


..  - 


.  >,*.(■  ly.  A 

Supplier’s  Availability 


■  i  i  ■ 


GRADES 

rP  •  < 


SIZES  S  SHAPES 


RATE  or  CAP. 


DEL 


*••>''1  r  •iy’1  J  1  **  ^rv>‘  ft  •  V  t  i  l,\  t" 

Union  Carbide  WCL  1  43"  wide  up  to  $10-100/lb  10-100  100-3M  1  mo 

170  yds  lg  T/yr  T/yr 


•r. 


231 


GRAPHITE  PRODUCT  NO-20S 


r 


_ Characterization _ 

TYPE:  graphite  nor -woven  cloth;  high  strength;  high  parity;  high  reproducibility;  dow 
bulk  density;  chemical  resistant;  high  temperature  oxidation  resistance;  used  for  seals, 

and  support  material  in  furnace  b  rasing  fe  heat  treating  _ _ _ —  - 

cellulose  fiber;  graphitised  over  2500C;  electric  resistance  furnace; 

less  than  100  lb  batch  size 


ANALYTICAL: 

Av.  value 

Std.  dev. 

Ash 

.1% 

50 

PROPERTIES: 

Test  Specimen  With  Grain 

Y.  Mod.  (10"paU 

or 

Method  Av.  vwm  aw.  <**.<%) 

T.  Str.  (10»psi) 

C,  Str.  (10»psi) 

Flex.  Str.  (10*pni) 

Density  (g/cc) 

C.  Exp.  (1(H/*C) 

Therm.  Oond. 

(csFcm/eec  cm**K) 

S.  Res.  (10«ohm  cm) 
Oxidation  rate  in  air 

nil  to  600F 

Ernie  eivity 

.9 

Against  Grain 

Av.VakM  Std.  dw.(%) 


Typical  H.T.  Prop. 

HOOF  4O00F 


SUPPLIER 

.RA3  '.c 

HITCO 


GRADES 

GF-1558 


Supplitr't  Availability 


SIZES  A  SHAPES 


- '  i  '■  I  ^  • 


NOMINAL  $10-  100/lb 

144  sq  in  rolls  10-100/lb 
length  20  yds 

width  34  in 

thickness  .  20  in 


RATE  or  CAP. 

<  10  T/yr 


DEL 
1  mo 


252 


GRAPHITE  PRODUCT  NOJLQfe- 


Cha  factorization 


TYPE:  graphite  felt;  good  thermal  insulator;  low  density;  used  for  furnace  insulation 

*  ^ '  * *  *  ■  ‘i  •  '  :  . 

*  -  V  •  'J  ■  4 

*  iK  *  : 

ft  J  •  1  4  f 

•  »  *  •  ’  * •  ■  i  ><  ?  ’  »  u' 

I  i-  *r..-  ,  r‘  •.  :  1  ••  -  -a  ■  • 

1»T  *  f « *r-  » 

HFG;  cellulose  fiber;  processed  over  2500C; 

1-20T  batch  site 

i  r  If. 

ANALYTICAL  C 

-  •  V‘‘  1  t.  ■  », 

TV.  value  99.  9%  min 

-WirwV  .  -.w.- 

PROPERTIES: 

(  .  J  ’  ^  **i 

*CO0#>  *r„‘  ■  «,  „*•  - 

•*  *'  r  X  \ 

.  «  i 

Tkn(in) 

0.21 

tyr’KU:  .{?«/.<  ■ 

T.  Str.  (lbs  /in  width) 

1.0 

V  'f>  .  ■ 

Bplk  Den  (lbs /ft3) 

5.3 

i*  ’ ;  J  -,  rt:-  j 

Elec.  Res.  (ohm/sq) 

0.6 

r 

’  .  ,  '  V*  .  ■'“{? 

..  -7  <  .> 

*  a>:> 

t  ,-»•  "  *•*?'  .y,  •• 

s 

Suppliar't 

Availability 

J  SUPPLIER  »  ’  GRADES  *  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Union  Carbide  WDF  43"  wide  up  to  $10-  100/yd  10- 100  T/yr  1  mo 

25  yds  lg 


GRAPHITE  PRODUCT  NOJ&Pl- 


.  _ _ Characterization _ 

iypp:  pyrolytic  graphite  tape;  low  coeff.  therm,  exp*  ;  electrical  and  thermal  conductor; 
high  electrical  resistance;  good  thermal  insulator;  high  purity;  good  nuclear  properties; 

»- high  reproducibility;  low  density;  low  porosity;  highly  oriented;  chemical  resistant 
HFG:  machined;  less  than  100  lb  batch  size 


ANALYTICAL 


\0« ' 

>.t *  r  r  f 


PROPERTIES: 


Y.  Med.  (10*psi) 

T.  Str.  (10*p8i) 

C.  SI hr.  (10*psi) 

Flex.  Str.  (10*psi) 
Density  (f/cc) 

C.  Exp.  (1(H/*C) 
Therm.  Cond. 
(cekm/sec  cm**K) 
S.  Ru.  (10*©hm  cm) 


Test  Specimen  With  Grain 
or 

Method  Av.  Value  std.dev.(%) 


1. 0-1.3 

1. 1 


Against  Grain 
Av.  Value  Std  dev.(%) 


Typical  H.T.  Prop. 

-  •*“  '  %+m  U 

1900F  4000F 


SUPPUER 


GRADES 


Supplier**  Availability 

SIZES  a  SHAPES  PRICE 


RATE  or  CAP. 


Union  Carbide  Grafoil  Tape  2*  x  100*  length  $  1C-  100/lb  10-100  T/yr  1  mo 


m 

.  i 


GRAPHITE  PRODUCT  no  208 


>>w.  icr.. 


■'  r-  •  r  i-  .-.ru  ni 

Characterization  M  •, 


TYPE:  pyrolytic  tape;  low  coeff.  therm,  exp. ;  good  electrical  and  thermal  conductor!  high 
electrical  resistance;  good. thermal  insulator;  hgih  purity;  good  nuclear  properties;  Mgh 
reproducibility;  low  density;  1 


- - 


ANALYTICAL 


18"  x  24"  x  1/2" 
cyls  1-3"  dia 
up  to  72"  lg 
Odd  shapes 


•  !  I  1 


• 

l  ‘il 

'  ■  "  "  r  f  j 


*•  '<>  -  •  .  •’*  U  . 


'•i  .''Tpr*  .uv 


MU 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

Av.VMus  atd.Ssv.(%) 

Av.  value  su.  **.(%)  uooF  4ooof 

Y.  Mod.  (10*psl) 

.15 

T.  Str.  (lO’psi) 

3 

C.  Str.  (10*psi) 

15 

Rax.  Str.  (lCPpsJ) 

5 

Density  (g/cc) 

1. 1 

i 

C.  Exp.  (10*/'C) 

60 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

100 

2,2  50  11 

S.  Res.  (lO^ohm  cm) 

7 

I 

5000 

l 

Supplier’s  Availability 

SUPPUER 

GRADES 

SIZES  a  SHAPES 

PRICE  RATE  or  CAP.  DEL 

Union  Carbide 

Grafoil  Laminate  pit  up  to  1 

$10- 100/lb  10-100  T/yr  1  mo 

.  I 

V. 


_ ..  .  *'■ 


I 


Composite  Graphite  Product!  (Nos.  209  through  251) 


In  the  case  of  graphite  products,  "composite"  is  not  commonly 
employed  to  describe  commercially  available  product  s.  However,  corn- 
posite  type  materials,  including  composites  containing  graphite,  are 
becoming  more  important,  and  this  class  can  not  be  overlooked.  For  the 
purpose  of  clarifying  the  term,  composite,  subclasses  have  been  set  up 
in  accordance  with  dimensional  definitions.  In  general,  however,  the 
composite  material  consists  of  two  distinguishable  phases  combining  to 
impart  properties  to  the  materials  significantly  different  from  those  of 
each  phase  separately. 

Microcomposites  in  this  directory  (Nos.  209-213)  are  defined  as 
a  graphite  body  containing  a  second  dispersed  phase  of  less  than  1  micron 
in  size;  or,  they  could  be  dispersions  of  graphite  of  less  than  1  micron  in 
size  in  the  matrix  of  another  body.  In  either  case,  the  graphite  should 
be  either  the  major  material  or  the  continuous  phase.  A  classical 
example  of  a  similar  type  material  is  SAP  aluminum,  which  contains 
finely  dispersed  aluminum  oxide  of  less  than  1  micron  dimension  within 
the  aluminum  metal  lattice. 

Macrocomposites  in  this  directory  (Nos.  214-245)  are  defined  as 
graphite  bodies  containing  phases  of  1  micron  to  1  mil  in  dimension. 

This  is  the  most  popular  class  of  composite  and  it  includes  most  of  die 
.impregnated  bodies,  as  well  as  the  graphite -metal  systems.  The  latter 
are  analogous  to  the  so-called  cermets,  where  sintered  carbide  tools, 
such  as  tungsten  carbide  cemented  with  cobalt-nickel,  are  good  examples. 
Also,  this  dimensional  category  of  composites  would  include  the  very 
popular  filamentary  reinforced  category  where  glass  fiber -reinforced 
plastic  is  a  good  example. 

Finally,  gross  composites  in  this  directory  (Nos.  246-251)  are 
defined  as  those  graphite  bodies  containing  phases  exceeding  1  mil  in 
any  dimension.  This  class  includes  laminates,  sandwich  construction, 
and  others  of  this  type. 

From  the  definitions  given  above,  it  is  obvious  that  many  com¬ 
posites  could  be  classified  elsewhere  in  this  directory  and  that  other 
graphite  products  could  be  classified  as  composites.  For  example, 
many  of  the  products  contained  in  the  section,  "alloyed  graphite  products,  " 
such  as  graphite-boron,  could  be  classified  as  microcomposite  or  macro¬ 
composites.  However,  by  proper  use  of  the  indexes,  it  should  not  be 
difficult  to  find  needed  information,  regardless  of  classification. 
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■  .  v  i  r: mzQFt  jnjmikBL 

GRAPHITE  PRODUCT  NO 


ao\i  \  TAf.yp'tfiriO 

Characterization 


TYPE:  mic rocomposite ;  high  strength;  good  thermal  conductor;  Ligh  purity;  high  density; 
low  porosity;  chemical  resistant;  small  sixes;  used  for  rocket  nosale  inserts,  heat 

«chenP«ra.  prndhW  and  raantinr  «ylki  ■  ,  !  r 

HFG:  gaseous  hydrocarbon,  cellulose  fiber,  and  resin;  graphitized  over  2500C; 
Impregnated  in  secondary  processing;  machining;  less  than  100  lb  batch  size 


ANALYTICAL 
Av.  value 


Ash 

<0, 1% 


. . . . 


■  / . 


X  ,  I 


PROPERTIES: 

Test  Specimen 

With  Grain  Against  Grain 

Typical  H.T  Prop 

X- 

or 

>»  -4  {*  J  I  V 

V  .v*  *  »  1  »*'<  7 

Mttnoa 

Av.  VMh*  SM.  dav.(%)  Av.  VMet  SM.  *v.(%) 

ISOOF  4000F 

'  r-cr*0  .i  •'  S 

Y.  Mod.  (10*psl) 

4 

.T 

T.  Sir.  (ltPpsi) 

C  Str.  (ltPpsi) 

5 

•01'  ?•'■* 

Hex.  Str.  (10»psl) 

15 

Density  (g/cc) 

C.  Exp.  (10VO 

Therm.  Good, 
(cahcm/sec  cm**  IQ 

S.  Ret.  (lO^ohm  cm) 

1.5 

ov<:u>  -o  .» 

I'TfO  ft.  . 

>?*'■  -Jro; 

(>r  ,-.V:  . 

/ 

* 

/ 

t 

%  i 

Suppliar'a  Availability  ~ 

•  ... 

S 

.  .  .  *  •  i — 

SUPPLIER 

»Y*' 


HLTCO 


GRADES 

/ 

-  i  ■  t 

Pya^carb* 


SIZES  f-  SHAPES 


PRICE 


RATE  or  CAP. 


DEL 


cyl  up  to  18”  dia  >$100/lb  <10  T/yr 

x  36"  lg 


3  mo 


I 


*  Application  has  been  made  for  a  registered  trade  mark. 


GRAPHITE  PRtOUCT  NO-210- 

?D QQiFt 


Characterization 


TYH::  microcompo»ite;  particle  else  1  micron  a«  dispersion;  synthetic  bond  graphite; 
toft;  no  impregnation;  need  for  mechanical  application*  such  as  gasoline  Valve  teatd 


hfFG:  granite,  resin;  not  graphitisedi 
as  required;  100-2000  lb  batch  size 


ANALYTl 


Typical  H.T.  Prop. 


4m.(%)  Aw.  VMim  SM.  dtv.(%)  130OF 


Y.  Mod.  (10*psQ 
T.  Sir.  fl0*psl) 

C.  Str.  (10*psi) 

Has.  Str.  (10*psi) 
DsnsKy  (*/cc) 

a  E*p.  (io«/*c) 

Them.  Oond. 
(csi-cm/ssr  cm**K) 
S.  Rss.  (lO^ohm  cm) 
Hardness 
Abrasion  res. 


75 

15S 

5  Hr/mil 


Supplier's  Availability 


GRAPHITE  PRODUCT  HO,  211 


..OH 


rr  t  : 


Characterization 


TYPE:  noicrocomposite;  graphite  resin;  high  str  sngth;  low  coeff.  therm.  exp.;  good 
electrical  conductivity;  high  reproducibility;  low  friction;  lung  experience;  low  hardness; 

\  h  v.-d  iP;  brufci~if.fi.  heater  elements _ 

MF6:  graphite. 

resin;  not  graphitixed;  no  secondary  processing;  finishing  operations  as 

required;  100- 

•2000  lb  batch  size 

1  .  ■  i  . ; ' 

„  t 

ANALYTICAL: 

Ash 

Av.  value 

0. 3% 

- -  .  . 

nonme s.* 

Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop. 

1  f  .1  »V. 

» 

or 

"■«  i  •  <, 

Method  Avvskw  st&  <*•*.(%)  av.vmm  aw.  «k.(%)  uoof  mm 

Y  Mod.  (lQtpsi) 

1.5 

ft 

T,  Str.  (109pst) 

«  *  f 

C.  Str.  (10»psi) 

FIck.  Str.  (10>psi) 

7.5 

15 

Density  (g/cr) 

1.7 

1.5 

C.  Exp.  <i0VO 

r.  ■  \  v 

Therm.  Cond 

’  .*■  ;  .1 

(caPcm/ssc  cm**K) 

4v  *•  V1*  '  * 

S.  Res.  (10*ohm  cm) 

1000 

720  •  .  •  • 

Hardness 

37S 

14 

1  A 

Suppiiar's 

Availability 

-  SUPPLIER  GRADES  SiZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

JJR3  ‘  )"••!'<  '  .  ,,  ,•*..£ 

Pure  Carbon  G-32  cyl  1/8-6"  $l-10/lb  10-100  T/yr  1  mo 

V  .  '  blk  1-6" 

rod  .01-1/8" 
pit  <1/16-1" 
pipe  <1/2-6" 
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GRAPHITE  PRODUCT  NO.  212 


Characterization 

TYPE:  microcomposite;  high  electrical  resistance;  low  density;  low  porosity;  used  for 
electrodes  for  fuel  cells 

HPG:  graphite  and  pitch;  not  graphitized;  finishing  operations  as  required; 

<  100  lb  batch  size 


ANALYTICAL  Ash 

Av.  value  10% 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

Av.  Valua  8td  d*v.(%) 

Av.  Va»u«  Std.  dev.(%)  1300F 

4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (10»psi) 

C.  Str.  (10*ps!) 

Flex.  Str.  (10>psi) 

1.6 

Density  (g/c r.) 

C.  Exp.  (lOV'C) 

Therm.  Cond. 

0.  90 

(cal-cm/sec  cm*'K) 

S.  Res.  (HHohm  cm) 

200 

Hardness 

40S 

Surface  area,  Mz/gm 

) 

i 

600 

Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  &  SHAPES 

PRICE  RATE  or  CAP. 

DEL. 

Pure  Carbon 

FC-13 

cyl  1/8-8" 
blk  1-6" 

$10- 100/lb  10-100  T/yr 

3  mo 

rod  .01-8" 

pit  <1/16-1" 
pipe  <1/2-8" 

r 
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GRAPHITE  PRODUCT  N0_£J2 


Chare  ;terizatlon 


TYPE:  microcomposite;  molded;  high  strength;  low  coeff.  therm,  exp. ;  good  electrical 
”an3  tht.mal  conductivity;  high  reproducibility;  high  density;  low  porosity;  chemical 


MEG:  graphite  and  inorganic  salt;  finishing  operations  as  required;  100-2000  lb 
batch  size 


ANALYTICAL' 


PROPERTIES:  Test  Spedmsn  With  Grain  Against  Grain  Typical  H.T.  Prop. 

— — — 

Method  Av.VsHm  etd.d*v.(%)  Av.Vekw  Std.dev.(%)  ISOUf  4000T 


Y.  Mod  (10*psi) 

T.  Str.  (10*pei)  7 

C.  Str.  (10*psl)  25 

Flex.  Str.  (10’psi)  n 

Density  (g/cc)  2.35 

C.  Exp.  (10VC)  4.  o 

Therm.  Cond. 

(cal -cm/ sec  cm*‘K) 

S.  Res.  (10“*ohm  cm)  6. 3 

Hardness  50S 


_ Supplier's  Availability _ 

SUPPUER  GRADES  SIZES  ft  SHAPfi  PRici  RATE  or  CAP.  DEL 

Pure  Carbon  GC-95  cyl  1/8-8"  $10-100/lb  <  10  T/yr  3  mo 

blk  1-6" 
rod  .01-8" 
pit  <1/16-1" 
pipe  <1/2-8" 
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GRAPHITE  PRODUCT  NO.  214 


Characterization 

TYPE:  macrocomposite;  high  strength;  good  electrical  conductor;  high  purity;  good  nuclear 
properties;  high  reproducibility;  high  density;  low  porosity;  higlJy  oriented;  chemical 
resistant;  used  for  electrolytic  anodes,  moderators,  crucibles,  and  heater  elements 
HFG‘  gaseous  hydrocarbon,  artificial  graphite;  processed  to  graphite  below  2500C; 
less  than  100  lb  batch  eize 


ANALYTICAL- 


PROPERTIES:  Test  Specim*  With  Grain 

or 

Method  Av.  Value  Std.  dav.(%) 

Y.  Mod.  (10*psl) 

T.  Str.  (ltPpsI) 

C.  Str.  (lCPpsi) 

Flux.  Str.  (lCPpsi) 

Density  (g/cc) 

C.  Exp.  (1CH/*C) 

Them.  Cond. 

(cal*cm/sec  cm2*K) 

S.  Res.  (lO^ohm  cm) 


Supplier's  Availability 

GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Processed  Graphite  Spec:.  Shapes  $10- >  100/lb  4  mo 

(up  to  >45”) 
pit  <  1/16-1" 
pipe  <  1  /2  -  10" 


SUPPLIER 

GE  -  Detroit 
MPD 


Against  Grain 

Av.  Vatu*  Std  <tav.(%) 


Typical  H.T.  Prop. 

1300F  4000F 


GRAPHITE  PROOUCT  NO-lii 


Characterization 

TYPE:  macrocomposite,  maximum  particle  size  .005";  carbon- graphite 


MFG:  calcined  petroleum  coke  and  artificial  graphite  with  coal  tar  pitch  binder; 
processed  at  less  than  1500C;  100-2000  lb  batch  size 


ANALYTICAL:  .Ash 

Av.  value  >  .  5% 


PROPERTIES: 


Y.  Mod.  <10*psD 
T.  Sir.  (10*psi) 

C.  Str.  (10»psi) 

Flex.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (10«/*C) 
Therm.  Cond. 
(cal-cm/sec  cm1#K) 
S.  Res.  (lO^ohm  cm) 


Test  Specimen 
or 

Method 


With  Grain 

Av.  Vatu*  Wd.  <tev.(%) 
1-2  <10 

5-10  5-iO 

1.5-1.65 
2-10 

10-50  5-10 


Against  Grain 

Av.  Value  8td.  dev.(%) 


Typical  H.T.  Prop. 

1900F  4000F 


I 


I 


SUPPUER 


_ Supplier's  Availability _ 

GRADES  riZES  L  SHAPES  PRICE  RATE  or  CAP.  551 


GE  -  Schenectady  ME12  cyl  1/3-45"  <$l/lb  10-100  T/yr  3  mo 

blk  1-6” 
rod  1/16-1/8" 
pit  1/16-1" 
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GRAPHITE  PRODUCT  NO_lli 


Characterization 

TYPE:  ma c roc ompo gite;  resin  bonded  graphite;  max  particle  sire  .003" 

MPG:  graphite  and  resin;  processed  at  less  than  2500C;  100>2000  lb  batch  size 


PROPERTIES:  Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop. 

.** 

Metnod  Av.  VsHm  Std.  dsv.<%)  Av.  VtkM  ltd  dsv.(%)  1300F  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (10*psl) 

C.  Str.  (lO’psi) 

Flex.  Str.  (10>psl)  5-10 

Density  (g/cc)  1.75 

C.  Exp.  (10*/#O 
Therm.  Cond. 

(cs  I -cm/sec  cm**K) 

S.  Res.  (10“*ohm  cm)  76 

Hardness  40S 


_ Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  L  SHAPES  PRICE  RATE  or  CAP.  DEL 

cyl  1/8-45" 
blk  1-6" 
rod  1/16-1/8" 
pit  1/16-1" 


GE  -  Schenectady  R310 


$  1-10/lb  10-100  T/yr  3  mo 


GRAPHITE  PRODUCT  NO..-2IZ 


_  Characterization 

TYPE:  macrocomprsite;  molded;  max  grain  sij,e  .007";  graphite,  boron,  vanadium, 
molybdenum;  used  primarily  for  aircraft  brushes 

MEG:  graphite,  MoS9,  coal  tar  pitch,  boron,  resin;  molded;  heat  treated  at  less  than 

~msoc  L 


PROPERTIES:  Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop. 

Method  Av.  Value  atd.  d*v.(%)  Av.  Value  ttd.  dev.(%)  1300F  4000F 


Y.  Mod.  (10*p*0 
T.  Str.  (lCPpsi) 

C.  Str.  (109psO 

Flex.  Str.  (UPpsi)  1-5  5-10 

Density  (f/cc)  1.  8 

C.  Exp.  (10VO 
Therm.  Cond. 

(cal-cm/sec  cm**K) 

S.  Res.  (KHohm  cm)  33  5-10 

Hardness  52S 


_ Suppliers  Availability _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

GE  -  Schenectady  R776  cyl  1/8-45"  $  1-10/lb  10-100  T/yi  3  mo 

blk  1-6" 
rod  1/16-1/8" 
pit  1/16-1" 


GRAPHITE  PRODUCT  NO-lil 


Characterization 

TYPE:  macrocomposite;  graphite -resin;  max  particle  size  .003" 


MfG:  calcined  petroleum  coke  and  coal  tar  pivch;  molded  and  graphitized  at  over 
2500C;  resin  impregnated  as  secondary  operation 


ANALYTICAL:  Ash 

Av.  value  .  1  - .  5% 


PROPERTIES:  Test  Specimen  WVh  Grain  Against  Grain 

or 

Method  A*.  Value  Bid.  d«v.(%)  Av.  V«lu«  8td.  d«v.(%) 


Y.  Mod.  (l(*psi) 

2-5  <10 

T.  Str.  (10spsO 

C.  Str.  (10*psi) 

Flex.  Str.  (KPpai) 

5-10  5-10 

Density  (f/cc) 

1.65-1.8 

C.  Exp.  (io*ro 

2-10 

Therm.  Cond. 

(cal-cm/eec  cm**K) 

S.  Res.  (104ohm  cm) 

10-50  5-10 

Supplier’s  Availability 

SUPPLIER  GRAD* 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

GE  -  Schenectady  T117 

cyl  1/8-45" 
blk  1-6" 
rod  1/16-1/8" 
pit  1/16-1" 

$1- 10/lb 

10-100  T/yr  3  mo 
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T)picai  H.T.  Prop. 

1S00F  4000F 


GRAPHITE  PRODUCT  NO_2J£ 


_ Characterization 

TYPE:  mac rocompo site;  high  strength;  low  coeff.  therm,  exp. ;  high  reproducibility;  w 
friction;  ’ow  porosity;  high  temperature  oxidation  reshtant;  long  experience;  used  for 
high  temperature annlicAtinnf,  miuzh  as  seals,  hot  Air  nm 

MEG.  lamp  black,  pitch,  inorganic  salt;  molded;  graphitized;  chemical  salt  impregnated 
in  secondary  processing;  finishing  operations  a6  required;  <  100  lb  batch  size 


ANALYTICAL: 

Av.  value 

Ash 

4% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value 

*d.dev.(%) 

Av.  Value  8td  dev.(%) 

1S00F  40C0F 

Y.  Mod.  (10*psi) 

1.  5 

T.  Str.  (HPpsi) 

4.5 

C.  Str.  (10*psi) 

30 

Rax.  Str.  (HPpsi) 

8 

15 

Density  (g/cc) 

1.70 

>2 

C.  Exp.  (1CH/#C) 

£. 

■s* 

Therm.  Cond. 

(cal-cm/sec  cm**K) 

S.  Res.  (10-*ohm  cm) 

30 

Hardness 

62S 

7 

Abrasion  res. 

25  Hr/mil 

60 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  &  SHAPES 

PRICE 

RATE  or  CAP. 

DEL. 

Pure  Carbon 

56-HT 

cyl  1/8-19” 
blk  1-6” 
rod  .01-1/8” 
pit  <1/16-1” 
pipe  < 1/2-10” 

$l-10/lb 

10-100  T/yr 

2  mo 

GE,  Schenectady 

ME  53 

cy!  1/8-45” 
blk  1-6” 
rod  1/16-1/8” 
pit  1/16-1” 

$l-10/lb 

10-100  T/yr 

3  mo 
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GRAPHITE  PRODUCT  NO-2£0 


Characterization 

T /p£  macrocomposite;  carbon- graphite -inorganic  »alt;  molded;  for  bearings  and  seals 
exposed  to  ultra  dry  air,  cryogenic  li'juids,  or  high  vacuums 


WFG:  coke,  pitch,  inorganic  salt;  coke  and  pitch  molded  and  baked  but  not  graphitized 
fully,  formed  carbon  graphite  impregnated  with  inorganic  salt  in  secondary  processing; 
finishing  operations  as  required;  less  than  100  lb  batch  size 
ANALYTICAL  Ash 

Ai .  value  16% 


Stdi  dfiY«<%! 
PROPERTItS: 


i.  Mod.  (10*psi) 

T.  Str.  (10»psi) 

C.  Str.  (lO’psJ) 

Rsx.  Str.  (10>psi) 
Density  (g/cc) 

C.  Exp.  (10»/*C) 
Therm.  Cond. 
(cal-cm/eec  cm**K) 

S.  Res.  (l(Hohm  cm) 
hardness 
Abrasion  res. 


_ 

Test  Specimen  With  Grain  Against  Grain 

or 

Method  Av.  Value  Std  dr/.(%)  Av.  Vatu*  aid.  ds ».(%) 


15 

1.9  >2 

6 


75 

68S  14 

16  Hr/mil 


Typical  H.T.  Prop. 

190QF  4O00F 


SUPPLIER 
Pure  Carbon 


Supplier’s  Availability 

GRADES  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

P-9N  cyl  1/8-8"  $l-10/lb  10-100  T/yr  3  mo 

blk  1-6" 
rod  .01-1/8" 
pit  <1/16-1" 
pipe  < l/Z-3" 
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GRAPHITE  PRODUCT  NO.  221 


Characterization 

TYPE:  macrocomposite;  graphite -metal -carbon;  babbitt  impregnated;  high  strength;  long 
experience;  limited  to  35 OF;  molded  to  sin^;  for  mechanical  applications 


MEG:  graphite,  pitch,  metal;  not  graphitised;  molded  to  sxne;  impregnated  with  babbitt 
as  secondary  processing  after  formed;  fi.iishing  operations  as  required;  less  than 


ANALYUCAU  Ash 

Av.  value  50%  (including  metal  impregnation) 


PROPERTIES: 

Test  Specimen  With  Grain 

Against  Grain 

or 

Method  Av.  vsiut. 

As#  Weftaie  #M  Ami 
see .  roniv  arm*  «Wi 

Y.  Mod.  (10*psl) 

1.5 

T.  Str.  (10»p«i) 

7.5 

7.5 

C.  Str.  (10spsi) 

30 

Flex.  Str.  (10»p*i) 

15 

15 

Dansty  (g/cc) 

>2.8 

>2 

C.  Exp.  <10«/*C) 

6 

Therm.  Cond. 

(c»i*cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

30 

15 

Hardness 

70S 

15 

Abrasion  res. 

7  Hr/mil 

40 

Typical  H.T,  Prop. 

19C0F  4000F 


Supplier's  Availability 

SUPPUER 

GRADES 

SIZES  A  SHAPES 

PRICE  RATE  or  CAP.  DEL 

Pure  Carbon 

P-11 

cyl  1/8-8" 
blk  1-6" 
rod  .01-1/8" 
pit  <1/16-1" 
pipe  <1/2-8" 

$l-10/lb  10-100  T/yr  2  mo 

4 
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GRAPHITE  PRODUCT  NO.J22 


Characterization 

TYPE:  macrocomposite;  carbon  graphite -metal  (copper);  copper-lead  impregnated; 
medium  hard;  not  good  for  moldability  to  size;  temperature  limited  to  550F  in  use  in 
oxidizing  atmosphere;  for  mechanical  applications  suchas  seals,  bearings,  low  porosity 

MFG  graphite;  pitch;  molded  and  baked  but  not  to  graphitizing  temperature;  impregnated 
with  metal  (copper-lead)  as  secondary  processing;  finishing  operations  as  required; 
less  than  100  lb  batch  size 

ANALYTICAL :  Ash  Fe  Cu  Si  Cu-Pb-Fe-Si 

Av.  value  > .  5%  high  high  high  45% 

Std.  dev.  (%) _ <30 _ 11 _ _ . _ 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  Value  StU.  dnv.(%) 

Av.  Value  Stddev.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

3.5 

T.  Str.  (103psi) 

7.5 

<5 

C.  Str.  (HPpsi) 

30 

15 

Rex.  Str.  (HPpsi) 

15 

15 

Density  (g/cc) 

>2.2 

>2 

C.  Exp.  (10VC) 

6 

Therm.  Cond 

(cal-cm/sec  cm2*K) 

S.  Res.  (10“*ohm  cm) 

6 

Hardness 

76S 

10 

Abrasion  res. 

6  Hr  /mil 

33 

Supplier’s  Availability 

SUPPLIER  GRADES  SIZES  I.  SHAPES  PRICE  RATE  or  CAP.  dIlT 

Pure  Carbon  P-59JL  cyl  1/8-8"  $l-10/lb  10-100  T/yr  3  mo 

blk  1-6" 
rod  .  01-1/8" 
pit  <1/16-1" 
pipe  <  1/2-8" 


GRAPHITE  PRODUCT  NO-223 


Characterization 


TYPE:  macrocomposite;  high  strength;  low  coe£f.  therm,  exp. ;  good  electrical  and 
thermal  conductivity:  good  thermal  insulator;  high  reproducibility;  low  friction;  low 

MFG:  natural  and  artificial  graphite,  pitch  coke;  resin;  impregnated  in  secondary 
processing;  finishing  operations  as  required;  100-2000  lb  batch  size 

ANALYTICAL: 

Ash 

Av.  value 

8% 

PROPERTIES: 

Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop, 

or 

Method  Av.  Value  Std.<tov.(%)  Av.Valut  8td.<tev.(%)  1300F  4000F 

Y.  Mod.  (10*psi) 

1.5 

T.  Str.  (103psi) 

10 

C.  Str.  (10»psi) 

30 

Fiex.  Str.  (10sps0 
Density  (g/cc) 

1.9  1.5 

C.  Exp.  (10*/*C) 
Therm.  Cond. 

6 

(cal-cm/sec  cm2*K) 

S.  Res.  (lO^m  cm) 

75 

Hardness 

80S 

Abrasion  res. 

8  Hr  /mil  37 

Admittance  very  low,  less  than  10"°  D'Arcy 

Supplier’s  Availability 

SUPPLIER 

GRADES 

SIZES  a  SHAPES 

PRICE 

RATE  or  CAP. 

DEL 

Pure  Carbon 

P-692 

cyl  1/8-8” 
blk  1-6" 
rod  .01-1/8” 
pit  <1/16-1” 
pipe  < 1/2-8” 

$  1-10/lb 

10-100  T/yr 

2  mo 
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GRAPHITE  PRODUCT  N0_!£4 


_ Characterization 

TYPE,  macrocomposite;  carbon  graphite -silver  impregnated;  high  strength;  high 
reproducibility;  high  density;  long  experience;  used  for  brushes  and  electrical  service 

mir-h  on  rnmmuUtorii  anri  alip  ring* 

MFG:  graphite,  pitch;  molded  and  baked  but  not  to  graphitizing  temperature;  impregnated 
with  silver  in  secondary  processing;  finishing  operations  as  required;  less  than 

100  lb  batch  size _ _ _ 

ANALYTICAL  Ash  Ag 

Av.  value  >  .  5%  about  50% 


PROPERTIES: 


Y.  Mod.  (10«psi) 

T.  Str.  (10»psi) 

C.  Str.  (10*psl) 

Flex.  Str.  (10*psi) 
Density  (g/cc) 

C.  Exp.  (10VC) 
Therm.  Cond. 
(cal-cm/sec  cm2*K) 
S.  Res.  (ltHohm  cm) 
Hardness 


Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop, 

or 

Method  Av.  Value  std.  d ev.(%)  Av.  Value  SM.  dev.(%)  1900F  4000F 


6.5 

3.2  2 


6 

3  OS 


_ Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Pure  Carbon  SK-45  cyl  1/8-8"  $10-100/lb  10-100  T/yr  3  mo 

blk  1-6" 
rod  .01-1/8" 
plt<  1/16-1" 
pipe  <  1/2-8" 
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GRAPHITE  PRODUCT  NO J*1 


_  Characterization 

TYPE:  macrocomposite;  molded,  fine  grained;  good  electrical  conductor;  high 
reproducibility;  long  experience;  used  for  brushes 


MFG:  natural  graphite;  processed  below  2500C;  copper  impregnated,  machined, 
100-2000  lb  batch  size 


ANALYTICAL'  Cu 

Av.  value  30% 


PROPERTIES:  Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

.  or 

Method 

Av.  Value 

8td.  dav.(%) 

Av.  Value  ttd.  dev.<%) 

1900F  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (10*psi) 

C.  Str.  (10*psl) 

FVw.  Str.  (10*psl)  (1) 

3.7 

20 

Dsn*ity  (g/cc)  (2) 

c.  Exp.  ao*ro 

Therm.  Cond. 

2.36 

1 

(csi-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm)  (3) 

6.0 

1 

Scleroscope  Hardness 

27.9 

6 

Rockwell  Hardness  (R) 

85 

Supplier's  Availability 

-  -  - 

SUPPLIER 

GRADES 

SIZES  &  SHAFTS  PRICE 

RATE  or  CAP.  DEL 

Spfcer  Carbon 

661 

blkd2"xl2"x2-l/2"  1-10/lb 

10-100  T/yr  1  mo 

Fabricated  brushes 
only 


(1)  Single  Point 

(2)  Wt/Volume 

(3)  Volt/amps 
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GRAPHITE  PRODUCT  NO  226 

1  ’  *  v  ,  \  * 


Characterization 


TYPE:  macrocomposite;  molded. 

fine  gra 

ined;  long  experience;  used  for  brushes 

MEG:  natural  graphite;  copper  impregnated;  processed  below  2500C;  machined; 

I-20T  batch  size 

ANALYTICAL 

Cu 

Av.  value 

45% 

PROPERTIES: 

Test  Specimen 

With  Grain  Against  Grain  Typical  H.T.  Prop. 

or 

Method 

Av.VShw 

•til  dtv.(%)  Av.  Value  <&Lctov.(%)  1300F  4000F 

r.  (io*pso 

T.  Str.  (lCPpsi) 

C,  Str.  <10*psi) 

Flex.  Str.  (10*psi) 

(1) 

3.5 

20 

Density  (g/cc) 

(2) 

2. 76 

1 

C.  Exp.  (1CH/*C) 

Therm.  Good. 

(3) 

2.2 

10.9 

(cal  cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

(4) 

4.9 

16 

Scleroscope  Hardness 

25.9 

7 

Rockwell  Hardness  (L) 

55 

Suppliar’s  Availability 

SUPPLIER 
Speer  Carbon 


GRADES 

669 


SIZES  6  SHAPES 


PRICE 


blk  <lZ,lxi2"x2-l/2"  $l-10/lb 

Fabricated  brushes 

only 


RATE  or  CAP.  DEL 
10-100  T/yr  1  mo 


(1)  Single  point 

(2)  Wt /volume 

(3)  Expansion  0-600  *C 

(4)  Volt/amps 
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GRAPHITE  PRODUCT  NO-127 


_ _  Characterization _ 

TYPE:  macrocomposite;  molded,  fine  grained;  good  electrical  conductor;  high 
reproducibilify;long  experience;  used  for  brushes 

MFG:  natural  graphite;  processed  below  2500C;  copper  impregnated;  machined; 
100-2000  lb  batch  size 


ANALYTICAL  Cu 

Av.  value  40% 


PROPERTIES: 

Test  Specimen 

With  Crain 

Against  Grain 

or 

Method 

Av.  VSkM 

SW.  dev.<%) 

Av.  Value  aid.  dev.i 

Y.  Mod.  (10*psl) 

T.  Str.  (lCPpei) 

C.  Str.  (10®psi) 

Flew.  Str.  (10*psl) 

(1) 

4.0 

18 

Density  (g/cc) 

(2) 

2.68 

1 

C.  Exp.  (1(H/*C) 

Therm.  Cord. 

(cal-cm/sec  cm**K) 

S.  Res.  (10*ohm  cm) 

(3) 

3.3 

2 

Sderoscope  Hardne 

88 

26.2 

10 

Rockwell  Hardness  (R) 

90 

Typical  H.T.  Prop. 
1300F  4000F 


Supplier's  Availability 

SUPPLIER  GRADES  .  SIZES  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Speer  Carbon  672  blk<  12"xl2"x2-  1/2"  $1-  10/lb  10-100  T/yr  1  mo 

Fabricated  brishes 
only 


(1)  Single  point 

(2)  Wt/volume 

(3)  Volt/amps 
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GRAPHITE  PRODUCT  NO 


_ Characterization _ 

TYPE:  macrocomposite;  molded,  fine  grained;  good  electrical  conductor;  high 
reproducibility;  long  experience;  used  for  brushes 

MFG:  natural  graphite;  processed  below  2S00C;  copper  impregnated;  machined; 

100-2000  lb  batch  size 

ANALYTICAL:  Cu 

Av.  value  50% 

PROPERTIES:  Test  Specimen  With  Grain  Against  Grain  Typical  H.T.  Prop. 

or 

Method  Av.  Value  Sid.  dev.(%)  Av.  Value  8td.  dev.(%)  1300F  4C00F 

Y.  Mod.  (10*psi) 

T.  Str.  (HPpsi) 

C.  Str.  (10»psi) 


Rex.  Str.  (HPpsI) 

(1) 

3.3 

26 

Density  (g/cc) 

(2) 

2.83 

2 

C.  Exp.  (10«/*C) 

Therm.  Cond. 

(cal  cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

(3) 

2.4 

20 

Scleroscope  Hardness 

24 

10 

Rockwell  Hardness  (L) 

48 

_ rappilar's  Availability _ 

GRADES  SIZES  li  SHAPES  PRICE  RATE  or  CAP.  DEL 

673  blk<  12"xl2"x2-l/2"  $l-10/lb  10-100  T/yr  1  mo 

Fabricated  brushes 
only 


SUPPLIER 

i 

Speer  Carbon 


(1)  Single  point 

(2)  Wt/volume 

(3)  Volt/amps 


GRAPHITE  PRODUCT  NO.J&2--. 


_ _ Characterization _ 

TYPE:  macrocomposite;  molded,  fine  grained;  high  reproducibility;  low  friction;  low 
porosity;  abrasion  resistant;  long  experience;  high  production;  used  for  mechanical 
applications  such  as  Seals,  bearings,  blades  end  plates,  piston*. 

MFG:  natural  graphite  and  lead;  processed  under  2500C;  machined;  100-2000  lb 
batch  size 


ANALYTICAL:  Fb 

Av.  value  30% 


PROPERTIES: 

Test  Specimen 
or 

Method 

With 

Av.VahM 

Y.  Mod.  (10*psJ) 

(1) 

2.7 

T.  Str.  (10*psi) 

(2) 

2.2 

C.  Str.  (lC*p«I) 

(3) 

14.0 

Flex.  Str.  (10*p«I) 

(4) 

7.5 

Density  (g/oc) 

C.  Exp.  (lO^/'O 

(5) 

2.  34 

ltd.  dsv.(%) 


Therm  Cond. 


(cal-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

Scleroscope  Hardness  62 


Against  Grain 
A\  ''*Mm  ltd.  d •¥.(%) 


Typical  H.T.  Prop. 


1S00F  4000F 


SUPPUER 
Speer  Carbon 


_ _ Supplier's  Availability 

GRADES  SIZES  li  SHAPES  PRICE  RATE  or  CAP.  DEL 

5473  blk  8-3/4x6-5/8  $l-10/lb  10-100  T/yr  1  mo 

x  1-1/4 


(1)  Sonic 

(2)  ASTM-C- 190-59 

(3)  ASTM-D-695 

(4)  4  Point  loading 

(5)  Wt/volume 


GRAPHITE  PRODUCT  HO  230 


I 

| 

Characterization 

TYPE  nxacrocomposite;  molded;  max  grain  size  .015";  graphite -boron-barium  fluoride; 
long  experience;  high  production;  recommended  for  bearing*  and  brushes 


MFG:  lamp  black,  petroleum  coke,  boron,  pitch;  mixed  hot;  molded;  baked  and 
graphitized;  barium  fluoride  impregnated;  finishing  operations  as  required; 
100-2000  lb  batch  size _ _ _ 


ANALYTICAL: 
Av.  value 


BaF2 

6.2% 


PROPERTIES: 


Y.  Mod.  (10*psi) 

T.  St r.  (10*p*i) 

C.  Str.  (10sps0 
Rex.  Str.  (103psl) 
Density  (g/cc) 

C.  Exp.  (1(H/*C) 
Therm.  Cond. 
(cakm/aec  cm**K) 
S.  Res.  (lCHohm  cm) 


Test  Specimen 
or 

Method 


I'F.MA 

NEMA 


NEMA 


With  Grain 

Av.  VakM  Md.  <tev4%) 


Against  Grain 

Av.  Vatu*  atd.d*v.(%) 


Typical  H.T.  Prop. 

1300F  4000F 


2.6 

1.71 


6.5 


Hardness  45  (Scleroscope) 


Supplier's  Availability 


SUPPLIER  GRADES 

Stackpole  Carbon  51 


SIZES  A  SHAPES 

cyl  1/8-3/4" 
blk  3/4"  max 
rod  10  mil- 1/8" 
pit  1/4-3/4" 
pipe  1/2-3/4" 


PRICE  RATE  or  CAP.  DEL 

$l-10/lb  10-100  T/yr 
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GRAPHITE  PRODUCT  NO  231 


_ Characterization 

TYPE:  macrocomposite;  molded  max  grain  .  003”;  high  strength;  high  reproducibility; 
chemical  resistant;  long  experience;  high  production;  used  for  mechanical  applications; 

mtiumJMt*  bfiariitfi.  hUdaii  pUtci.  iutm* «  mLnktm _ 

MFG:  calcined  petroleum  coke  and  coal  tar  pitch;  not  graphitined;  resin  impregnated; 
finishing  operations  as  required;  batch  size  100-2000  lb 


ANALYTICAL 

Ash 

A v*  value 

<0.  5% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Av.  VUus  Std.  dsv.(%) 

Av.  v*ut  m.  *w.(%) 

1800F  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (10*psi) 

(1) 

2.3 

1.7 

C.  Str  (10*psi) 

(2> 

27 

25 

Flex.  Str.  (10>psi) 

(3) 

11 

11 

Density  (g/cc) 

(4) 

1.  85 

1.85 

C.  Exp.  (10VQ 
Therm.  Cond. 

(5) 

3.6 

(cal-cm/sec  cm**K) 

S.  Res.  (lO^ohm  cm) 

(6) 

21 

Supplier's;  Availability 

SUPPLIER 

GRADES 

SIZl  S  &  SHAPES  PRICE  RATE  or  CAP.  DEL 

Stackpole  Carbon 

304 

blk  12"x  12"x3"m*x  $l-10/lb  10-100  T/yr  3  mo 

(1)  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5*  Dilatometry 
(6)  NEMA 
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GRAPHITE  PRODUCT  1*0-222. 


Characterization _ _ 

TYPE:  macrocompoaite;  max  grain  sine  .015";  high  reproducibility;  long  experience;  high 
production;  used  for  mechanical  applications,  high  temperature  steam  turbine  seals, 
si  ate  fine  boats,  and  crucibles  —  ■  — 

MPG:  calcined  petroleum  coke  and  coal  tar  pitch;  not  graphitieed;  final  temperature  under 
£*>i)6C;  finishing  as  required;  100-2000  lb  batch  else 


ANALYTICAL: 

A?h 

Av.  value 

0. 45% 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prep. 

or 

Method 

Av.  vsttM  set  d«v.{%) 

Av.VakM  Btd.  dsv.(%) 

1800F  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (10spsi) 

(1) 

2. 1 

1.5 

C.  Str.  (10VJ) 

(2) 

13 

11.5 

Flex.  Str.  (lO^psi) 

(3) 

6.5 

6 

Density  (g/ccj 

(4) 

1.72 

1.72 

C.  Exp.  (10«/*C) 
Therm.  Cond. 

(5) 

4.0 

(csl-cm/sec  cm^'K) 

S.  Res.  (lO^ohm  cm) 

(6) 

25 

_ Suppliers  Availability 

SUPPLIER  GRADES  SIZES  1  SHAPES’” 

Stackpole  Carbon  378  cyl  1/8-3" 

blk  1-3" 
rod  10  mil,  -1/8 
plt<l/16-l" 
pipe  < 1/2-3" 

(1)  Sonic- 1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatometry 

(6)  NEMA 


PRICE  RATE  or  CAP. 

$1- 10/lb  10-100  T/yr 


* 


DEL 
3  mo 


f 


GRAPHITE  PRODUCT  WOJ6ML. 


Characterization 


TYPB  macrooampogite;  molded;  max  grain  sine  .015";  lew  friction;  long  experience; 
high  production;  recommended  for  bearings  and  brushes 

HFG:  lamp  black,  petroleum  coke,  MoSg,  boron,  pitch,  resin;  puhrerized  and  mixed  hot; 
molded;  baked  but  not  graphitizcd;  no  impregnation;  finishing  operations  as  required; 

isfl&X  flUifi _ _ . _ - _ _ _ 

ANALYTICAL 


MOKKTIESi 


Y.  Mod.  <lPpsl) 
T.Str.<lPpsl) 

C.  Str.  <10*psl) 
flue.  Str.  (10*p*Q 
Density  (g/cc) 

C.  Exp.  (10VQ 
Therm.  Good. 
<eatam/s»c  cm**K) 

S.  Res.  <l(Hohm  cm) 
Hardness  54 


With  Grain 


NEMA 

NEMA 


NEMA 


54  (Sderoscope) 


SaiiaSflMiB 

jipwiM  mu  i 


Typical  HX  Prop. 


Method  AaVato* 


Ay.  Vatu*  «tL4w.(%)  HOOF  4000F 


WPPUER  c  j  GRADES 
Stackpole  Carbon  423 


SopRlierV  Availability 

SIZES  *  SHAPES  PI 

cyl  l/S-3"  $3 

blk  1-3” 
rod  lOmH-l/*" 
pit  <  1/14-1" 
pipe  <1/2-3" 


RATE  or  CAP. 


$  1-10/lb  10-100  T/yx 


DEL 


GRAPHITE  PRODUCT  NO.- 231. 


Characterization  _ 

TYPE:  macrocompoaite;  molded;  max  grain  size  •  15";  graphite -boron -molybdenum;  low 
friction;  long  experience;  high  production;  recommended  for  bearings  and  brushes 

MFG:  lamp  black,  coal  tar  pitch;  artificial  graphite,  boron  resin;  not  graphitized; 
machining  and  grinding  as  required;  100-2000  lb  batch  size 


ANALYTICAL: 


PROPERTIES: 

Test  Specimen 
or 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Y.  Mod.  (10*psi) 

T.  Str.  (HPpsi) 

C.  Str.  (KPpsi) 

Method 

A*  VUm  9td.dsv.(%) 

Av.  VshM  M  dav.(%) 

13001-  4000F 

Flex.  Str.  (10*psi) 

NEMA 

3.6 

>  /1*f 

Density  (g/cc) 

C.  Exp.  (lO^/’C) 

Therm.  Good, 
(cal-cm/sec  cm**K) 

NEMA 

1.77 

S.  Rss.  (lO^ohm  cm) 

NEMA 

7. 1 

■  •  i  ' 

Hardness  50  (Scleroscope) 

*  «*• 

*1.  '  - 

Supplier's  Availability _ _ 

SIZES  A  SHAPES  PRICE  RATE  or  CAP.  1 '^OEL 

cyl  1/8-3"  $l-10/lb  10-100  T/yr  2  mo 

blk  1-3” 
rod  10  mil-1/8" 
plt<l/16-l" 
pipe  <1/2-3" 


SUPPLIER  i  GRADES 

Stackpole  Carbm  605 


1 


GRAPHITE  PRODUCT  NO_221_ 


_ Characterization _ 

TYPE:  macrocompoaitc;  max  grain  size  .003";  high  leproducibility;  low  friction;  high 
temperature  oxidation  resistant;  long  experience;  high  production;  used  for  high 
tamneratura  application  such  as  seals,  hot  air  valve  seats,  and  rocket  nozzle  inserts 
MFG:  lamp  black  and  coal  tar  pitch;  graphitized  over  2500C;  impregnated;  machining 
and  grinding  as  required;  1002-000  lb  batch  size 


ANALYTICAL  Ash 

Av.  value  •  2% 


PROPERTIES: 

Test  Specimen 

With  Grain 

,  Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Atf.Vaktt  8M.dsv.(%) 

iW.  VakM  StcL  d *.(%) 

1900F  4000F 

Y.  Mod.  (10*psi) 

(1) 

1.3 

1.  1 

T.  Sir.  <10*psJ) 

C.  Str.  (10*psl) 

(2) 

21 

22 

Flex.  Str.  (10*psl) 

(3) 

8.3 

7.3 

Density  (g/cc) 

(4) 

1.  77 

1.77 

C.  Exp.  (101 2 3 4 5 6/*C) 

(5) 

5.1 

►  . 

Therm.  Cond. 
(cal-cm/ssc  cm**K) 

S.  Res.  (lO^ohm  cm) 

(6) 

28 

\  ■  •.»•  ,r  k-i 

Supplier's  Availability _ _ 

SUPPLIER  GRADES  SIZES  ft  SHAPES  PRKT  RATE  or  CAP.  DEL 

Stackpole  Carbon  741  blk  12"x  12"x  12" max  $1- 10/lb  10-100  T/yr  3  mo 


(1)  Sonic  1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4) ,  NEMA  j  v  ■  .got  d  v  i  t  -  *  i  >  j  >•- 

(5)  Dilatometry 

(6)  NEMA 

•  ■  i  i  1  ' 


Jr. 7 ft  o*  *,’1  .jl'vr  *  i  * 
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GRAPHITE  PRODUCT  NO-226 


Characterization 


TYPE:  macrocomposite;  molded;  max  grain  aise  •  015";  graphite -copper- reain;  good 
electrical  conductor;  good  thermal  conductor;  long  experience;  high  production;  used 

MFG:  50%  copper. 

graphite,  reain;  copper  powder  mixed  cold  with  reain,  molded,  then 

baked;  no  impregnation;  100-2000  lb  batch  aise 

ANALYTICAL' 

Cu 

Av.  value 

50% 

PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain  Against  Grain  Typical  H.T.  prop. 

s 

Av.  Value*  SML  dev.<%)  Av.  Vetae  ft M.  dsv.(%)  1300F  4000F 

Y.  Mod.  (lCPpsi) 

..  t 

T.  Str.  (10*psi) 

,  vl  t 

C.  Str.  (10*psi) 

.  "  /  < 

Flax.  Str.  (10*psi) 

NEMA 

3.5 

Density  (g/cc) 

NEMA 

3.13,  3.1 

C.  Exp.  (10V*C) 

*1  vl 

Therm.  Cond. 

/>,  -%j  •••  pT 

(caLcm/sec  cm*’K) 

v  •  ^ '  -‘-j  i»:r ) 

S.  Res.  (104ohm  cm) 

NEMA 

0.  5 

Hardness 

Scleroscope 

15,  17 

Supplier's  Availability 

SUPPLIER  to  3  GRADES  SIZES  A  SHAPES  PRICE  -  RATE  or  CAP.  3*  DEL 


Stackpole  Carbon 


GE,  Schenectady 


774 


l 


456 


cyl  1/8-  1-1/4"  $l-10/lb 

max 

blk  1- 1-1/4" 
rod  10  mllrl/8" 
pit  <1/16-1" 
pipe  <  1/2  -  1-1/4" 


cyl  1/8-45"  $l-10/lb 

blk  1-6" 
rod  1/16-1/8" 
pit  1/16-1" 


10-100  T/yr  1  mo 


■JC'w 


l  \  *  i  I) 

-Jr  "*\v  ii) 


i O 

100-3  M  T/yr^  3  mo 

yr J*xvj*  .1  ftu'tj  \  - 

AM  ■  ( ■>) 


4  Fir  at  number  refera  to  firat  product 


GRAPHITE  PRODUCT  NO-W 

.  *  •  '  *  ‘  '  •  . 

_ _ Characterization _ 

TYPE:  macrocomposite;  molded;  max  grain  sice  .015";  graphite-silver-resin;  good 
electrical  conductor;  good  thermal  conductor;  long  experience;  high  production; 
recommended  for  brushes'  and  bearings 

MFG:  50%  silver,  graphite,  resin;  silver  powder  mixed  cold  with  resin,  molded,  then 
baked;  no  impregnation;  finishing  operations  as  required;  100-2000  lb  batch  size 


ANALYTICAL: 

Av.  value 

AI~ 

50% 

•  s 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

r  *  i 

Method 

Av.Vakn  Std.  dsv.(%) 

Av.  Value  8t&  dsv.(%)  1900F  4000F 

Y.  Mod.  (10*psi) 

*  i. 

.?  •  <> 

T.  Str.  (UPpsQ 

'  !  .  1  y 

C.  Str.  (10»psi) 

Flex.  Str.  (10»psi) 

NEMA 

5.2 

1  , 

Density  (g/cc) 

NEMA 

3.37 

*  nl  : 

C.  Exp.  (lOV'C) 

'  7;  :  .‘K 

Therm.  Good. 

c~  j  ■> 

(cal-cm/sec  cm**K) 

.fv»ojR 

S.  Res.  (10«ohm  cm) 

NEMA 

0.35 

•t*  no  .  *.»  ; 

Hardness 

Scleroscope 

20 

i.  '  ••!)  .2 

Supplier’s  Availability 


SUPPLIER  GRADES 

J~.u  iA J  ■’C  iA) 

Stackpole  Carbon  SG211 


SIZES  &  SHAPES 


PRICE  _  RATE  or  CAP.  _  DEL 

KMy™ iu... 

cyl  1/8  -1-1/4  $l-10/lb  10-100  T/yr 

max  ‘  rr‘;  il  jn"  ‘  ‘ 

ii.r-j 

blk  1  -  1-1/4" 


rod  10  mil-1/8" 
pit  <1/16-1" 
pipe  <  1/2  -  1-1/4" 


du  ^  \  1  ■>.  .mi  i  i ) 
»'•»*.>!>  >\i  *  I„1 

i  ■  ri-c/;fl;Ci  (»‘) 
Co.*  \0  {$) 
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I*  ’  i .  *  •  »  jf 


» Ve  s 


'  LA 


GRAPHITE  PRODUCT  HO-M 


Characterization 


TYPE:  macrocomposite;  max  grain  sire  less  than  .  015";  high  reproducibility;  high 
density;  low  friction;  low  porosity;  long  experience;  small  sizes;  high  production;  used 


MFG:  graphite  resin; 
it  batch  size 

;  processed  at  less  than  2500C; 

finishing  as  required;  100-2000 

ANALYTICAL: 

**— -  . 

PROPERTIES: 

Test  Specimen 
or 

Method 

With  Grain 

Av.  Value  ltd.  dav.(%) 

Against  Grain  Typical  H.T.  Prop. 

V  *  U.’.V 

Av.  Vftk»  9bL  d«v.(%)  1300F  4000F 

Y.  Mod.  (10*psi) 

T.  Str.  (lCPpsi) 

(1) 

4.  0 

3.5  ,  *>  ~t 

C.  Str.  (103psl) 

(2) 

19.8 

20.0  ,r  4 

Flex.  Str.  (10*psi) 

(3) 

8 

n  . 

Density  (g/cc) 

(4) 

1.92 

\ 

C.  Exp.  <10«/#C) 

Therm.  Cond. 

(5) 

22 

*  .  t  • 

(calcm/ser  cm**K) 

S.  Rss.  (lO^ohm  cm) 

(6) 

.03 

.)  ’.‘tv  "'t?; 

/.•* 

vj- 


It)  • f  >;  V 


Supplier’s  Availability 


SUPPLIER 


GRADES 


SIZES  A  SHAPES 


PRICE 


•AT  ■-  )i 


Stackpole  Carbon  SK2l7fc  blk  12"x6"x  15/16“  $l-10/lb 


RATE  or  CAP.  DEL 
10-100  T/yr  4  mo' 


max 

*»\  .  -  !  -  A'd 


(1)  Sonic  1/2"  cube 

(2)  1/4“  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatometry 

(6)  @  300  *F 


i  - 


GRAPHITE  PRODUCT  NO~m 


_ _ Characterization _ 

TYPE:  macrocompoaitc;  molded;  max  grain  .  003";  high  strength;  high  reproducibility; 
chemical  resistant;  long  experience;  high  production;  used  for  mechanical 

application _ . _ .  .  .  - _ 

MfG;  calcined  petroleum  coke  and  coal  tar  pitch;  graphitized  over  2500C;  resin 
impregnated;  finishing  as  required;  100-2000  lb  batch  size 


i 


ANALYTICAL- 
Av.  value 

Ash 

0.  1% 

PROPERTIES: 

Test  Specimen 

or 

Method 

With  Gr»ln 

Av.  VMm  ttd.  dtv.(%) 

Against  Grain  Typical  H.T.  Prop. 

Av.  Value  t*d.dav.(%)  ISOOF  4000F 

Y.  Mod.  (10*psi)  . 

T.  Str.  (10»psi) 

(1) 

1.8 

1.2 

C.  Str.  (10*psi) 

(2) 

17 

17.7 

Flax  Str.  (10*psi) 

(3) 

7.9 

7.6 

Density  (f/cc) 

(4) 

1.83 

1.83 

C.  Exp.  (l(H/*0 
Therm.  Cond. 
(caFcm/eec  csrs**K) 

S.  Res.  (lO^ofom  cm) 

(5) 

1.9 

-  i  X'  '  *■* 

'  -  '  r  .  3 

•  '  o 

_ Supplier’s  Availability _ _____ 

SUPPLIER  GRADES  ~  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

•  •*  .  /  »<-*!.  f.  x 

Stackpole  Carbon  SK314  blk  12"x  12"  x  3"  $l-10/lb  10-100  T/yr  0-3  mo 

may 


(1)  Sonic- 1/2"  cube 

(2)  1/4"  cube 

(3)  NEMA 

(4)  NEMA 

(5)  Dilatomet^y 


GRAPHITE  PRODUCT  NO.. 2iQ 


Characterization 


TYPE:  macroCOmposite;  molded;  max  grain  size  .015";  graphite-copper-rCsin;  good 
electrical  conductor;  good  thermal  conductor;  long  experience;  high  production;  used 
for  bearings  and  brushes  ^ ~  ~  -  -  -  -  — - —  Jti.i 


MEG:  45%  copper,  graphite,  re  tin;  copper  powder  mixed  cold  with  resin,  molded,  then 
baked;  no  impregnation;  finishing  operations  as  required;  100-2000  lb  batch  sire 


ANALYTICAL 


PROPERTIES 


Tost  Specimen 


Against  Grain 


Method 


Av.  Value  Md.  dav.(%) 


Y.  Mod.  (10*pel) 

T.  Str.  (10’psi) 

C.  Str.  (10*psi) 

Flex.  Str.  (10*p# 0 
Density  (l/cc) 

C.  Exp.  (10VO 
Therm.  Oond. 
(csl-cn/sx  cm**K) 
S.  Res.  (l(Hohm  cm) 
Hardness 


NEMA 

NEMA 


NEMA  1.0 
Scleroscope  26 


Supplier's  Avfflritirty 


)  -  -UifXOC  (■/} 

jdui  *Mi  is) 
AV3>.  r) 
AM1--V4  <vv) 


GRAPHITE  PRODUCT  NO 

..in... ov  :  r.u;c; c ne<  ruiw/^o 

Characterization 


TYPE:  mac  r  ©composite;  high  strength;  high  temperature  oxidation  resistance;  used 
for  rocket  nossU  inserts 

MFG:  calcined,  petroleum  coke.  Zirconium  Diboride,  and  Silicon;  graphitized  over 
25bOC;  hot  worked  in  secondary  processing;  less  than  100  lb  batch  sire 

-  •  '.'1  1  '  •  •  ./ 


ANALYTICAL 


A  Ah 


PROPERTIES: 

-Tilt  Specimen 

With  Grain 

Against  Grain 

-  Typical  H  J.  Prop. 

■  ’  ■  ri 

or 

,  *  t 

Method 

Pm.  Value  aid.  dev.(%) 

UaLui  s*Sm8  -S^aas 

MSi  WVi 

.(%)  1300F  4000F 

‘PTjZV’A.  vv\r 

Y.  Mod.  (10*pti) 

:  h  \ 

T.  Str.  (10*pti) 

C.  Str.  (10*psi) 

it  '  *}.)  •**  ? 

Fisa  Str.  (10»p*l) 

(1) 

2.0 

10.0 

r*  '  F  •  iv 

Density  (g/cc) 

(2) 

3.2 

« 

C.  Exp.  (iO*/*0 

(3) 

5.0 

6.5 

■  •-  '  mfi 

Therm.  Oond. 

r.  \»  ,i  i  •) 

(cal  cm/sec  cm**K) 

>T5  *  JrfT 

S.  Res.  (lO^ohm  cm) 

(4) 

1.7 

4.0 

*v<  r>r  -^7  (fiz 

Supplier's  Availability 

SUPPLIER 

GRADES 

SIZES  A  SHAPES 

PRICE 

RATE  or  CAP.  DEL 

MO  yx,  v 

■  3  i  AP  3;1 

<_  He.  ’■  >\ 

V., 

Union  Carbide 

JTA 

cyl  3-14"  dia 

$10-  100/lb 

<  10  T/yr  1-4  mo 

o  \  «  -  i 


l 


v  r  t  , '!  ,  > 


}1)  ASTM-C-78-49 

(2)  Wt/volume 

(3)  5/16"  x  5/8"  x  3"  specimen 

(4)  1/2"  x  1/21*  x  4"  specimen 
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GRAPHITE  PRODUCT  N0.-ii2_ 

— 

*•  *  i 

Characterization 

«  •  « 

TYPE,  macrocomposite,  fiber  based;  has  unusually  high  resistance  to  thermal  shock 
with  high  temperature  strength;  used  for  rocket  nozzle  inserts 

r  m  •  • '  i  *  . 

-  - - -  —  -  -  -  — —  -  -  -  - 

MFG:  coal  tar  pitch  and  cellulose  fibers;  graphitized  over  2500C;  impregnated  in 
secondary  processing;  machined;  100-2000  lb  batch  size 


ANALYTICAL 

i 

— 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

Method 

Av.  Value  aid.  dev.(%) 

Av.  Value  •».  dev.(%)  1300F  4000F 

Y.  Mod.  (10*psf) 

1.8 

1.2 

T.  Str.  (10*psi) 

C.  Str.  (lO’psi) 

Flex  Str.  (10*psi) 

4.7 

2.5 

Density  (g/cc) 

1.54 

C.  Exp.  (10VO 

1.6 

3.5 

Therm.  Good. 

(cal-cm/sec  cm**K) 

0.  18 

0.  13 

S.  Res.  (KMohm  cm) 

16 

26 

-  iQ  A  . 

Supplier’s  Availability 

II.  Cd!  )  — . 

SUPPLIER 

GRADES 

r  j 

SIZES  L  SHAPES  PRICE 

RATE  or  CAP.  DEL 

Union  Carbide 

PT0178 

9"  x  6"  cyi  $10- 100/lb 

formed  to  shape 

10-100  T/yr  1-3  mo 

GRAPHITE  PRODUCT  NO-Mi 


Characterization 

_  0  .  '  * 

TYPE:  macrocomposite,  fiber  based;  low  density;  used  for  rocket  nozzle  inserts;  has 
unusual  high  resistance  to  thermal  shock 


MFG:  coal  tar  pitch  and  cellulose  fibers;  graphitized  over  2500C;  machined; 
106-2000  lb  batch  size 


ANALYTICAL' 

- 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

i 

or 

Method 

Av.VakM  ttd.*M%) 

Av.  Vatu*  8td.  d«v.(%) 

1900F  40Q0F 

Y.  Mod.  (10"pst) 

(1) 

90 

30  / 

T.  Sir.  (10>psQ 

C.  Str.  (10*psl) 

(2) 

2.0 

I 

2.5 

*  \ 

- 

Fin.  Str.  (10*psi) 

(3) 

2.5 

.7 

Density  (f/cc) 

(4) 

1.2 

: .  /*• »,  *  w\ 

C.  Exp.  (10V*C) 

(5) 

1.0 

2.5 

r  _  1  > 

Therm.  Cond. 
(ce4-cm/sec  cm»*K) 

(6) 

.05 

.03 

S.  Res.  (KHohm  cm) 

(7) 

30 

60 

Supplier's  Availability 


SUPPLIER 


GRADES 


SIZES  It  SHAPES 


PRICE 


RATE  or  CAP. 


Union  Carbide  PTA  billets  formed  $10-100/lb  10-100  T/yr  1-3  mo 

to  shape 
90”  x  66" 


(1)  Sonic 

(2)  ASTM-C-  109-54T 

(3)  ASTM-C- 78 -49 

(4)  Wt/volume 

(5)  bar  5/16"  x  5/8"  x  6" 

(6)  cyl  1/2-1"  diax  6"  lg 

(7)  Volt/amps 
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GRAPHITE  PRODUCT  HO , 


Characterization 


TYPB:  macrocomposlte;  fiber  bated;  low  density;  hat  unusually  high  retittance  to 
thermal  shock  with  ultra  high  temperature  capabilities;  usod  for  rocket  nozzle  inserts 

MFG:  coal  tar  pitch  and  cellulose  fibers;  graphitized  over  2500C;  impregnated  in 

secondary  processing;  machined;  100-2000  lb  batch  size 

ANALYTICAL: 

-  ~~ 

nOFEJtTtES: 

Test  Specimen 

With  Grain 

Against  Grain  Typical  H.T.  Prop. 

or 

\ 

- 

Method 

Am.  VakM  am  4m4%) 

av.vm m  am  t*v.(%)  woof  eooor 

Y.  Mod.  (10«psO 

T.  Str.  (l(Pp*0 

(1) 

2.8 

1.9 

C.  Str.  (10*p*0 

(2) 

12.6 

15.0  ,  „ 

Fisa.  Str.  (10*p*0 

Density  (g/cc) 

(3) 

1.40 

»  A 

C.  Exp.  (10VC) 

(4) 

2.0 

4.5 

Therm.  Oond. 

(caton/aec  cm»*K) 

S.  Res.  (104ohm  cm) 

(5) 

126.6 

« 

70.5 

Supplier's  Availability 

SUPPLIER 

GRADES 

SITES  A  SHAPES 

PRICE  RATE  Of  CAP.  DEL 

* 

Union  Carbide 

PTB 

9"  x  6"  cyl 

$10-100/lb  10-100  T/yr  1-3  mo 

formed  to  shape 

i  .  *• 

(1)  cyl  1/4"  dia 

i  r  ?  ) 

(2)  ASTM-C-109 

-54T 

>  t 

(3)  Wt /volume 

'  *1  -  iff*  f) 

(4)  bars  1/16"  x 

5/8" x  6" 

•d  .If.  >) 

(5)  Volt /amps 

v  -  r1  }.ri 

> 


GRAPHITE  PRODUCT  NOJ*5_ 


Characterization 


TYRE:  macrocarnposxtcr  low  porosity;  chemical  resistant;  long  experience;  large  and 
small  sices;  high  production;  useful  max  temperature  340F;  used  for  heat 

SkUttflgSTI _ _ 

MF&  calcined  petroletm  coke  and  coal  tar  pitch;  graphitixed  over  25O0C;  Ache  sot 
electric  furnace;  impregnated  is  secondary  processing;  machined;  100-2000  lb 
Jrettfc  lUt _ _ 


■vjl 


ANALYTICAL: 


PROPERTIES: 


Y.  Mod.  (10*p«9 
T.  Str.  (10*pa0 
C.  dir.  (10*paQ 

now 

Cl/cc) 

c.  e*p  ao*rQ 


Yinlrsl  UT  ** - 

17pm  •  wopu 


M%) 


2.2 


9.0 

4.7 

1.87-1.91 


i*  y  ! 

%  ..  . 

T). 

VTU. 

.nd  • 


(catem/sec  an**K) 

&  flu  (lO^ohm  cm) 
Impervious  (0.7%  porosity) 
10-13%  resin  content 


Supplier’s  Availability 


RATE  cr  CAP.  DEL 


Union  Carbide  Karbate  Mo.  22  pipe  1-10”  ID  $1-10/U>  100-314  T/yr  I  mo 


I 


GRAPHITE  PRODUCT  HOJ&k 


t  A  -T'. 


01 

I 


Characterization 


TYPE:  gross  composite;  laminated  ccmatraction;  used  in  brashes  for  high  commutation 
performance  1  t 


-»  t.  <, 

■Vti 


MFG:  lamp  black;  calcined  petroleum  coke,  coal  ter  pitch;  molded  and  graphitised; 
strips  of  differing  physical  prcjjeifies  bonded  together 


- 

ANALYTICAL: 

j\  .r 

PROPERTIES: 

Test  Specimen 

With  Grain  Against  Grain 

Typical  H.T.  Prop. 

or 

4  *r  -  i>  •  »  # 

Method 

Ar.Yjfcw  M.  dsv.(%)  Av.  Value  ttd.dav.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

v’SC^Oj,  X>S\  Y 

T.  Str.  (103p*l) 

f.  -  On  ■«>.?  T 

C.  Str.  (7  9*ps0 

.v3-0 

Flex.  Str,  (10*psi) 

V'l  v.tf 

Density  (g/cc) 

'h  .X 

■,£ '  ” .  -yfftT 

C.  Exp.  (1GVC) 

.  ■-  .J 

Therm.  Cond. 

Sfi'O  t-rwiT 

(cal-cm/sec  crrP'K) 

-  .  7  ^r».  ,v  :,o) 

S.  Res.  (lO^ohm  cm) 

fr.';  £ 

( yih 

i'  . 

Supplier's  Availability 

SUPPUER  -  GRADES 

GE  -  Schenectady  L352 


SIZES  A  SHAPES 

Supplied  only  as 
complete  brushes 


PRICE  '  RATE  or  CAP.  '  DEL 

'  *  » u ^  m0 


*’  •  * 

I  * 

'  .  '  ’  i  ^  ,  I 

.  .  | 


-  i  1  •  - 

I  «  » 

arf  waim  -- 


*  \  -  * ,  ,i~ 

<s  -  T’i.'*-  - 


[  j  "-^T  #i> 


294 


pCi 


GRAPHITE  PRODUCT  NO-AiL 


Characterization 


TYPE:  gross  composite;  graphite;  MoS^  inserts;  used  for  bearings  and  other 
mechanical  parts 

MEG:  calcined  petroleum  coke;  coal  tar  pitch;  molded  and  graphitized  over  2500C; 
MoS_  inserts  applied  as  secondary  operation 


ANALYTICAL 
Air*  value 


Ash 

•  l-.5%  (exclusive  of  inserts) 


PROPERTIES: 


Y.  Mod.  (10cpsQ 
T.  Str.  (10»pei) 

C.  Str.  (lO’psi) 

Hex.  Str.  (10*p«i) 
Density  (f/cc) 

C.  Exp.  (10«/*C) 
Therm.  Good. 
(cal*cm/sec  cm**K) 
S.  Rts  (lCHohm  cm) 


Test  Specimen  WNh  Grain  Against  Grain  Typical  H.T.  Prop 

or 

Method  av.vwm  aai  av.vshm  aid.  dm.(%)  isoor  aooof 


Typical  H.T.  Prop. 


1-5  5-10 

1.65-1.8 


10-50  5-10 

(Exclusive  of  inserts) 


«.nv  r-yy. 


f  \  S'*  ; 


r  J 


SUPPUER 


GRADES 


GE  -  Schenectady  ME24 


Supplier's  Availability 

SIZES  a  SHAPES  PRICE 

cyl  1/8-45" 


RATE  or  CAP.  DEL 
3  mo 


GRAPHITE  PRODUCT  N0.J48 


m  M  T 

Characterization 


TYPE:  gross  composite;  graphite,  MoS^  core  construction 

'■  <•'  a  - 


I  =S<K.  i1- 


■swi 


MFG:  lamp  black,  calcined  petroleum  coke,  boron,  coal  tar  pitch;  molded  and 
graphitised;  MoS_  plugs  insertedas  secondary  operation  ~  - 


u 


■r 


ANALYTICAL' 
Av.  value 


Ash 

•  l-.5%  (exclusive  of  cores) 


■ 1 1 


PROPERTIES: 


Y.  Mod.  (lO^psI) 

T.  Str.  (10*psi) 

C.  Str.  (10sps0 
Flex.  Str.  (10*psl) 
Density  (g/cc) 
c.  Exp.  (ia»/*c) 
Therm.  Cond. 
(csl-cm/ssc  cm**K) 
S.  Res.  (l(Hohm  cm) 
Hardness 


Test  Specimen 

or 


Vfltn  war 


Am  **-« - 

AYa  YNN 


•dasCX) 


Against  Grain 

Av.VakM  Md.  d«v.(%) 


Typical  H.T.  Prop. 

1300F  4000F 


1-5 

1.69 


21 

52S 


5-10 


l  .UM 


5-10 


tru..  .wr 

.■xk:'' M.viscf) 

—  j*  -fJJlf  ^ 


Note:  Applies  to  carbon  prior  to  inserting  cores 


SUPPUER  GRADES 

•SM.  ..VAV  •I.ic»1#a>i  -  .....  - 

GE  -  Schenectady  T464 


Supplier's  Availability _ _ 

■  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Supplied  only  as  cAGARP  r4,mo 

complete  brushes 

‘:J*  *  v  K»5iV.  Y&&J  *  "So 


GRAPHITE  PRODUCT  NO~£li_ 

rolJQmTi  ^TTihKht) 


_  Characterization 

TYPE:  grog  a  composite;  carbon  graphite -copper;  powdered  metal  baked  with  graphite 

and  pitch;  used  on  slip  rings  and  low  -voltage  DC  motors  and  as  brushes'*  t 

■ 

MEG:  graphite,  pitch,  metal;  molded  and  baked  but  not  graphitixed;  not  impregnated; 
finishing  operations  as  required;  100-2000  lb  batch  sire 


f  f.  i  yu  ;J<  j- 

,  v;  J  #t»;-  •>-  .j  ■  i 

ANALYTICAL 

Ash 

,  ...  _  ^  ^  €  ^ 

Av.  value 

>  •  5% 

.  -  J  ^  • 

<30 

1  .  $ ,  •  . 

PROPERTIES: 

Test  Specimen  With  Grain 

^  Against  Grain 

Typical  H.T.  Prop. 

■  '  4  ^  •7,‘  *  ‘  •' 

or  / 

'.^uv  n. 

VV 

•ij;,  *  av- 

Method  Av.  Vain* 

Av.Vttr  Std.  <tov.(%) 

190OF  4000F 

Y.  Mod.  (10ipsD 

->!*’•  **X,  {* 

>(«'?  *  i'  !  * 

T.  Str  (lO’psi) 

i  r'itl  '  <• '  1  - 

V  •%  4,  V.-  t 

C.  Str.  (10»psi) 

00.  -/01)  -*,P  T 

Kex.  Str.  (lO’psi) 

3 

15 

r.v'Of, 

Density  (g/cc) 

1*  9 

>2 

V  .Vc‘  .«.!i 

C.  Exp.  (10«/#C) 

-a 

t  , 

,  yv*v-0 

Therm.  Oond. 

it 

(cal-cm/sec  cm**K) 

t'*-".  wrur? 

S.  Res.  (MHohm  cm)  50 

15 

Hardness 

20S 

13 

c: 

! .  ? 

Of 

«-  ?! 

SUPPLIER 

JSS 

Pure  Carbon 

i'UCT  5  *1 V  \  * 


_ Supplier's  AvailabiMty _ 

GRADES  SI2ES  A  SHAPES  SScE  RATE  or  CAP.  DEL. 

-HP™  5DtSS*  A  S3.^!c  fffTURRUK 

G-19  cyl  1/8-6"  $1- 10/lb  10-100  T/yr  2  mo 

blk  1-6"  o  i  j'<  ■  1  -1 

rod  •  01-1/8*'  ' 

pit  <1/16-1" 

pipe  <U/2-6ff>  * 

'V'  *  i  '•  »*.p  { 


00  i  -0 


,  'A. 


..rtrji  T  nivi  'i  J  bt$£P.P 

GRAPHITE  PRODUCT  NO^250_ 


Characterization 


TYPE:  gross  composite;  graphite-metal-resin;  powdered  copper  mixed  with  graphite  and 
resin  and  molded  to  sice;  for  brushes  in  low  voltage  field  on  such  applications  as 

MEG:  graphite,  resin,  copper  powder;  molded  and  baked  below  melting  point  of  coppe*; 
not  impregnated;  finishing  operations  as  required;  100-2000  lb  batch  size 


ANALYTICAL-  Ask 

Av.  value  >  •  5% 

Std*  dev.flU _ <3Q  .„ 


Cu 

30%  (as  ash) 

JL2 _ 


WiG?.'  IvX* 

'  v  .fc  ..-/ft 


PROPERTIES: 


Y.  Mod.  (10*p*0 
T.  Sir.  (lO’psi) 

C.  Str.  (10*psQ 
Hex.  Str.  (10*1*0 
Density  (g/cc) 

C.  Exp.  (10VQ) 
Therm.  Cond. 
(cal-m/sec  cm**K) 
S.  Res.  (104ohrti  cm) 
Hardness 


Test  Specimen 
or 


With  Grain  Against  Grain 

.■  ,'*»  4iu  •  r^>  .A 

Av.  value  aid.  dev.(%)  Av.  Vatae  Std.  dev.(%) 
3.5 


3  >20 

>2. 2  >2 


5  15 

15S  40 


Typical  H.T.  Pror 

1300F  4000F 

p**Ci);5EM  .v 

vj*  l  >  *  .  .  ' 

■■■  ■  <0 
i)  < 

*  'J  i  0 ' 

•>’*  iw  V”  -O  '  -  ') 

■■  '  ."r':  r! 

•j »•  M 


iT\  > 

as.  ae  ..t  .  a  ..  ta  a  * 

.. 

supplier  s  AvaiiaDitiiy 

SUPPLIER 

■jm  'xyVf 

Pure  Carbon 

GRADES  5I2ES  &  SHAPES 

w*  *  uci-r  !  .rv 

M-30  cyl  1/8-6"  - 

blk  1-6”  t, 

rod.  01  *1/8" 
jdt  <1/16-1"  sc 
pipe  <1/2-6" 

PRICE 

$l-10/lb 

RATE  or  CAP.  DEL 

10-100  T/yr  1  mo 

.  *> 


GRAPHITE  PRODUCT  NO-251 


Characterization 

■  ■■  .  .  -  I— . .  .  . .  _ _ — . . .  ,  „I  . 

TYPE:  gross  composite;  graphite -metal- resin;  powdered  silver  mixed  with  graphite  and 
resin  and  molded  to  size;  sintered  type;  for  brushes 


MFG:  graphite -resin- silver  powder;  molded  and  baked  below  melting  point  of  silver; 
not  impregnated;  finishing  operations  as  required;  100-2000  lb  batch  size 


ANALYTICAL- 
Av.  value 

Strf.  rW. 

Ash 
> .  5% 

<30 _ 

A« 

55% 

IB _ 

.  *  L  \  i- 

-  ’  J '  1  ^  H  /  *  « *  x 

PROPERTIES: 

Test  Specimen  With  Grain 

or 

AfMRsi  ufatn  ijpmi  n«i«  irop* 

‘  ‘  ‘  r!  V} 

Y.  Mod.  (10"psi) 

T.  S tr.  (HPpsi) 

Method 

?•  < 

lw«  Taaia 

Av.VahM  StaLdawX%)  U00F  4000F 

::  •  i.  > 

C.  Str.  (HPpsi) 

1 

■J 

V 

c> 

Rex  Str.  (10*psi) 

3 

15 

r'  *•  1  ii.\  q  *<r 

DsnsHy  (g/oc) 

C.  Exp.  (10VQ 
Them.  Cond. 

'  ' 

/ 

>2.2 

>2 

r  >  •  V.'  i1 • 

.!■/'  f'C?'  *  » 

(csNxn/ssc  cm**K) 

.  »  /  , 

7 

i ,  *  f 

T  it  tw  r  »-  -•  *  *  + 

S.  Res.  (HHohm  cm) 
Hardness 

, 

27S 

20 

15 

.  > '  S  *  j  f  *  .  7  V 

_ _ Supplier's  Availability _ 

SUPPLIER  GRADES  SIZES  A  SHAPES  PRICE  RATE  or  CAP.  DEL 

Pure  Carbon  S-50  cyl  1/8-6"  $10-  100/lb  10-100  T/yr  2  mo 

blk  1-6" 
rod  .01-1/8" 
pit  <1/16-1" 
pipe  <  1/2-6" 


Alloyed  Graphite  Product/-  (Not.  252  through  256) 

As  in  metal  systems,  there  appears  to  be  a  potential  for  an 
almost  limitless  number  of  graphite -base  alloy  systems..  However, 
this  category  of  material  has  not  been  fully  exploited  and  relatively 
few  graphite  products  in  this  class  are  contained  in  this  directory. 

For  the  requirements  of  this  directory,  alloyed  graphite  products  are 
defined  as  a  graphite -base  body  containing  more  than  50  percent  graph¬ 
ite  and  at  least  one  other  component  which  is  either  partially  or  wholly 
"soluble"  in  the  graphite  matrix.  Also,  for  simplicity,  alloyed  graphite 
products  are  limited  to  two  subclasses. 

Metallo-pyrolytic  graphite  alloy  (No.  252),  rs  the  name  implies, 
is  produced  by  a  pyrolytic  method  wherein  gaseous  hydrocarbons  are 
decomposed  together  with  metallic  compounds  such  as  metal  halides. 

The  properties  of  this  type  of  material  are  similar  to  pyrolytic  graph¬ 
ite  but  modified  by  the  addition  of  one  or  more  components- 

l 

Graphite-boron  alloy  type  (Nos.  253-256)  is  proving  to  be  very 
popular  and  is  produced  by  molding  or  extruding  techniques.  After 
final  graphiti nation,  the  boron  may  be  present  as  boron  carbide  which 
is  a  separate,  distinguishable  phase  from  the  graphite  lattice.  Although 
this  makes  the  graphite-boron  system  appear  as  a  composite,  it  is 
classified  in  the  directory  as  an  alloyed  graphite  product. 


J  ifr-  i'.J 


GRAPHITE  PRODUCT  NO_2» 

i  v  i  } '  *  *  ‘  >5  *t  -  x  'rt 

^  *  v**  *  *  v  rf  l  4  1  c  ■  \  *  /r 


Characterization 

. — —  ■  —  ■  >j  ■■■■■■  I  — ■ — — . !■■■■  ■  !■■■■  1,1.1,  .  —  ■■■!!■■  ■  ■■■!■ . . 

TYffc  graphite  alloy-;  molded;  max  grain  aixe  .015"*  graphite-boron;  low  friction;  long 
experience;  high  production;  used  for  bearings,  brushes,  blades,  pistons,  and 
nahaas  -  ■■  ’  •  ■  1  ■'  '  .  '  ^ 

MFC:  lamp  black,  petroleum  coke,  boron,  pitch, ;  pulverised  and  mixed  hot;  molded; 
bated  and  graphitized;  no  impregnation;  finishing  operations  as  required;  1-20T 

batch  size _ _ _ _ _ _ 

ANALYTICAL' 


nOPEKTttS: 

Test  Specimen 

With  Grain 

Agsinst  Grain 

or 

*  —  * 

*  _  :c,<‘ 

Y.  Mod.  (10*ptQ 

T.  Str.  (10*psi) 

C.  Str.  (10*psi) 

lieiti  I.  if 

RMuvOO 

N».Vm tm  SM.  **.(%) 

hi.  Vah m  9 W.  <fcw.(%) 

Flex.  Str.  (10>psi) 

NEMA 

2.4 

Density  (g/cc) 

C.  Exp.  (10VQ) 
Therm.  Good, 
(catcm/see  cm**K) 

NEMA 

1.59 

S.  Res.  (104ohm  cm) 

NEMA 

6.5 

Hardness 

Scleroscope 

45 

t. — »--«  u  T  — - 

typical  n«  t «  riw« 

;  ■  " 

UOOF  4000F 


/itjl 


u '•?  ;  -  ’U  .0 

l.fOLi  -rrsfs^V 

*r  '  V 

C  J?  f  <wfj  .«? 


Supplier's  Availability 


— supmw-  _ 

JJV  as  1TAA  JOUW 

Stackpole  417 

OUT  d  ■5V'  i  01  *  i  \  - i.  3  c 


SIZES  A  SHAPES 

2j4am  ‘  -A  «  : 

cyl  1/8-3" 
blk  1-3" 
rod  10  mil-1  /8" 
pit  1/16-1" 
pipe  1/2-3" 


PRICE  -  -  RATE  or  CAP.  -  DEL 

$l-10/lb  10-100  T/yr 


ti' 

•<fiO 


3t.Tr  07/* 
itcir;0 


t  v '  i  0 1 


_  :  ■  f  •  J-  \  i  1  '  '  •»  r  ;  • 

GRAPHITE  PRODUCT  NQ..3M 


Characterization 

TYPE:  pyrolytic  boron  nitride,  graphite  alloy;  low  coeff.  therm,  exp. ;  high  strength; 
kigii  electrical  resistance;  good  thermal  insulator  and  conductor;  high  purity;  high  density; 
low  porosity;  highly  oriented:  chemical  resistant;  high  temperature  oxidation  resistant 
HFG:  inorganic  salt;  machined  and  ground;  less  than  100  lb  batch  sise 


ANALYTICAL' 

Less  than  100  ppm  total  impurities 


PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

or 

Method 

Pm.  VakM  SML  4*1%) 

/W.Vaim  *d.d« wi%) 

1300F  40SQF 

Y.  Mod.  (10*psQ 

T.  Sir.  (10*psi) 

C.  Str.  (10*psQ 

3 

Flex.  Str.  (lO’psO 

15 

*  * 

Density  (g/oc) 

2.  0-2. 15 

C.  Exp.  (10VO 
Therm.  Oond. 

1 

25 

*  *  *. 

(cal-cm/see  cm**K) 

0.  15 

25 

S.  Res.  (lO^ohm  cm) 

Oxidation  resistance  in  moving  air  at  one  atmosphere  less  than  0.001  in.  per  hr.  at 
1300C.  No  oxidation  below  700C.  Inert  to  almost  all  reagents  at  room  temperature. 
Inert  to  a  large  number  of  reagents  at  temperatures  over  1000C. 

C‘  -  u  * ,  *(• 

' _  ^ Supplier’s  Availability 

SUPPLIER  GRADES  SIZES  A  SHAPES 

'  Kl  ■ '  *  *  ><  .  •  ■  t  -  5  -  *  A  ► 

Super-Temp  Pyrolytic  pit  .  030-500” 

Boron  Nitride  up  to  6"  x  9" 

cyl  1/4-6”  dia 
up  to  9”  lg 


303 


PRICE  RATE  or  CAP.  DEL 

$10-  100/lb  <10  T/yr  1-2  mo 

.  ) 
f  ^ 

( » i 

u'i 

*  *  t 


I  ■  Mi 


6RAPH3TE  PRODUCT 


r.  pi 
•  *  ' 


•i  »  * 


Characterization 


TYPE:  graphite -boron  alloy;  used  for  nuclear  reactor  aHelding 


MFG:  calcihed  petroleum  coke  and  coal  tar  pitch*  boron;  graphitised  over  2500C 
A.  he*  on  electric  furnace;  1-20T  batch  eise 


RATE  or  CAP. 


Union  Carbide 

rtfr  i  '  i * ;  \ 


CGC 

t  vU '  -  J  i ! 


blk  vp  o  12  x  12  $1- 10/lb  10-100  100-3  M  4  mo 

•  T/yr  T/yr  -  , 


'  -  *•  .  Of  X  J  \  *  ; 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTha  'C-  109-54T 

(4)  ASTM-C- 78 -49 

(5)  Wt/volume 

(6)  bar  5/18”  x  5/8"  x  6" 

(7)  Volt /amp* 


Ml'  >\!  iy*. 
3 ‘  *■-  eJ  ,-ii 


ANALYTICAL' 

B 

Av.  value 

5%  min 

^  *  .  t 

1  ’  1 2 3  1*S 

PROPERTIES: 

Test  Specimen 

With  Grain 

Against  Grain 

Typical  H.T.  Prop. 

Method 

,  «f*ty 

/W.  VahM  ****<%) 

»  90.4*4%) 

ltftif  -  4CCOF 

Y.  Mod.  <10^*0 

(1) 

1.2 

0.8 

T.  Str.  (10*psl) 

<2) 

.88 

.81 

>  v  :  •  .r 

C  Str.  (10*psl) 

(3) 

3.7 

3.8 

<*»  ' :?  j ;  iV  X" 

Fine.  Str.  (10*psi) 

(4) 

1.7 

1.3 

:  \S  ... 

Density  (g/cc) 

(5) 

1.57 

:4j  i )  v*  ■ 

C.  Exp.  (lfrVQ 

(b) 

1.9 

3.0 

Therm.  Cond. 

*• 

cr  ■  .yj  'J 

(caksn/**c  cm**K) 

0.35 

0.28 

■  V.:. 

S.  R*a  (104 5 6 7ohfn  cm) 

(7) 

8.8 

11.1 

V  _Jt-.m3.te3) 

...■  r.  -HM;  ..rsP, 

:  .  M. 

*  1  4 

i  •  f 

•  .j  r*' 

,  t v ci  i 

>  .  ■  .J'rt 

<>'• ; 

Supplier's  Availability 

,  r  j™  «  .  -  •  J 

1 


GRAPHITE  PRODUCT  NO  256 

J  i>*-  '  •  i> 


Characterization  *?■•>*  r»j*>V‘  .r 


TYPE:  graphite -boron  alley;  used  for  nuclear  reactor 

.Melding 

"-1  v\i  - - 

TO 

j  *?  j  •  ii  ‘  r'V  •  r  . 

V  <  *1  f 

•  t _ : _ : _ 

v  n 

iV*  t*  %  j;v 

.«  ■'“x  »  *  ^  t*  »* 

MEG:  calcined  petroleum  coke  and  coal  tar  pitch,  boron;  graphitized  over  2500C; 

Aches  cm  electric  furnace;  1-20T  batch  size 

.  ■ .  ,  .  T  •  r  r  .  ^ , 

’«_*i  J  i»  *  '  »  ’  O 

ANALYTICAL: 

B 

n-  1  "»•*  ; 

#  ,  *  N 

i .  -r  "'>r^v 

Av.  value 

7%  min 

.  .  ;  .  ^  r  ^  - 

PROPERTIES: 

Test  Specimen 

fW 

y/itk  Grain 

i 

1 

Typical  H.T.  Pmp. 

-  -< 

PHHJlQQ 

Auvnm 

AaVaee 

HOOF  40OOF 

Y.  Mod.  (lO^ 

(1) 

1.2 

0.8 

T.  Str.  (10W 

(2) 

.88 

.81 

CStr.  (10W 

<3* 

3.7 

3.8 

f*  r 

Fine  Sir.  (10*pai) 

(4) 

1.7 

1.3 

Density  (j/cc) 

(5) 

1.57 

.  j  K  J  U 

C,  E*.  (10«/*Q 

(6) 

1.9 

3.0 

Therm  Qond. 

jO.  •!  1  Sir 

:  ?'  r  if  ' 

(cMcm/sec  cm**K) 

0.35 

0.  28 

*r  y1  *.  '  i 

S.  Res.  (10*ohm  cm) 

(7) 

8.8 

11.  1 

_ Supplier's  Availability _ 

SUPPLIER  GRADES  8BES  4  SHAPES  PRICE  RATE  er  CAP.  OCL 

Union  Carbide  CGD  blk  up  to  $l-10/lb  10-100  100-3 M  4  mo 

T/yr  T/yr 


(1)  Sonic 

(2)  AS  TM-C- 190-49 

(3)  AS  fM-C- 109-54  T 

(4)  ASTM-C-78-49 

(5)  Wt/tohme 

(6)  bar  5/lb"  x  5/8"  x  6*’ 

(7)  Volt/amps 


»or, 


805 


Jt 


|  A 


mSa 


Foamed  Graphite  Products  (No«.  257  through  262) 


The  term,  "foamed11  graphite,  refers  to  graphite  bodies  with 
densities  less  than  1.2  g/cc  or  a  porosity  exceeding  50  percent  voids 
by  volume  and  which  are  produced  by  a  foaming  process.  Only  a  few 
graphite  products  of  this  type  are  included  in  the  directory  and  these 
are  mostly  pyrolytic  graphite  foams. 

The  pyrolytic  graphite  foams  are  pure,  highly  oriented  mater¬ 
ials  with  similar  anisotropic  properties  characteristic  of  pyrolytic 
graphite.  They  have  high  temperature  stability,  chemical  inertness, 
and  low  thermal  conductivity,  making  them  attractive  for  potential 
applications  for  use  as  bulk  insulation  in  environments  of  both  high 
temperature  and  cryogenic  conditions. 

It  is  aiso  practical  to  produce  foamed  graphite  products  by 
techniques  other  than  pyrolytic  and  three  such  products  are  shown. 

The  unique  characteristics  of  foamed  graphite  products  with 
respect  to  high  and  low  temperature  insulation  are  very  interesting 
for  components  exposed  to  severe  environmental  situations  in  military 
and  aerospace  missions. 


J. £4. OH 

GRAPHITE  PRODUCT  NO_257. 


:  . , •  ~~  ~~  ~  VIH,HVW»,IWIIUW  am-fc  Wj*  .  rrgni  ..)•  .,v.  -. 


Characterization 


■■*■  ■  V  <■«>- »T»  *■  I  i*^>li  ^  - 


rYPf:  pyrolytic  graphite  foam;  good  thermal  insulator;  high  purityjlow  density;  highly 
oriented;  chemical  resistant;  low  hardness;  used  for  insulation 

_  .  -  'i  tA,-  ’  ..  .  ■  Lsl^iLl  I 


MFG:  gaseous  hydrocarbon;  graphittzed  over  2500C;  impregnated;  machined;  less  than 
100  lb  batch  size 


ANALYTICAL 
Av.  value 


£  in  v  i  V  jf 


0.  05%  300ppm  impurities 


PROPERTIES: 

Test  Specimen  With  Grain  Against  Grain 

or  •  '  ■  >!.'• 

Typical  H.T.  Prop 

Method  Air.  VWm  aid.  dev.(%)  Av.  Value  aid.  <tav.(%) 

1300F  4000F 

Y.  Mod.  (10*psi) 

<*'’•!*  r.  rs?  T 

T.Str.  (lO’psi) 

} 

-'iSf  '■ 

C.  Str.  (10*psl) 

Flex.  Str.  (10>psl) 

r  *.  *. 

,  *7  {iwr^O 

Density  (g/cc) 

0.2  gm/cc 

y  .  •-"A  U-3.A 

C.  Exp.  (10*/*C) 

■;v)'  r-rt^fiT 

Therm.  Cond. 

V/>  ”  >  >a  v  >-f\  1  -kWj. 

(cat-cm/sec  cm**K) 

4  „  V 

~ ' J  W '*  .«£ 

S.  Res.  (lO^ohm  cm) 

’.A Sr. !  i  r-  •  '  *  •* 

■  ■  ’  ;  '  *V  v  ;  ,<  '  -/ 

Supplier's  Availability 

. rr  A 
■J  r  .'A 

«£&,  J"  a  .  jV . 

■■■  m-  ,jp 

SUPPUER  GRACES  SIZES  A  SHAPES 

Uin-1  ivV'  00,  i'.{  i  ^  vl  1 

Space  Age  Matl's  Foamite  LO  chopped  and 

block  foam 


PRICE  RATE  or  CAP.  DEL 

>$  100/lb  <10  T/yr  2»3  mo 


<►* 

?4.*0C'  -• 

- •  wt?- a 

<■& 

i-’MKU 

-D-MT  r  ' 

i-D-wtttjia 

£*) 

utreioiHU  # 

*3\ft  it 

AVS\c  **4 

•k  j&lb  1 

u-a\4  ?v»j 

(f) 

{ft? 


GRAPHITE  PRODUCT  NOJSfiL- 

?:  CK  i  ‘Jf^hTO 


_ _ Characterization _ 

rVPf:  graphite  foam;  good  thermal  insulator;  high  reproducibility;  high  porosity; 
chemical  resistant;  high  permeability;  long  experience;  used  as  filters  and  diffusers 


MfG;  calcined  petroleum  coke;  grajftitized  over  2500C;  Ache  son  electric  furnace; 
machined;  1-20T  batch  size 


ANALYTICAL; 

ay.  value  • 

Ash 

1-.  5% 

*• 

‘  \  K 

—  T-’ 

•  *  r  » • 

PROPERTIES: 

Test  Specimen 
or 

Method 

(1) 

With  Grain 

Against  Grain 

TYp^al  H.T.  Prop 

,  I  i.’ 

Y.  Mod.  (KPpsQ 

Av.  Value  Std. 

0.2 

Av.  Value  ltd.  dav.(%) 

1S00F  4000F 

T.  Star.  (10*ps0 

(2) 

.07 

C.  Str.  (10*psl) 

(3) 

0.4 

•>  \  .  .  . 

Hex.  Str.  (10»psJ) 

(4) 

0.2 

- 

Density  (g/cc) 

(5) 

1.03 

i)  A-i’-l 

C.  Exp.  (1(H/*C) 

Therm.  Cond 

(6) 

2.0 

-  -■  O 

(cahcm/soc  cm**K) 

(7) 

16 

M:  >0  rff!\  1 1 

S  Res.  (10*ohm  cm) 

%  Porosity 

(8) 

38.0 

48 

«  ':.V'  |,V;-lf,V, 

■  r>  *  K»‘  ”  .  .eoVi  2 

Ave.  permeability 

-  water  (at  70F,  5  psi)  1"  thk.  pit 

-  90  gal/ft  /min 

_  SUPPLIER  „ 

,jl 0  ,'»A0  v. 

Union  Carbide 

Vfs  - 


Supplier's  Availability _ 

GRADES  SIZES  A  SHAPES  PRICE  RATE  or  GAP.  -DEL 

3  f  ‘  H’l  ?  '  ,•>  »  ?  i  ,'2  i.'ii1 2 3 4 5 6 7 8  hi 

Porous  Graphite  cyl  7-l/4n  $1-10 /lb  10-100  T/yr  1  mo 

25  f  blk  9*x  14»x  14" 

pipe  1-3/4"  Ob 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 109-54 T 

(4)  ASTM-C-73-49 

(5)  Wt/voiume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  cyl  1/2-  i"^x6"lg 

(8)  Volt  /amps 


.  £ii 


308 


ji&Li:  w  TudO.Qtiw  mwjai/ 

GRAPHITE  PRODUCT  NO  259 


MS 


fifitffcEX; V.vf  rtO 

Characterization 

4m 


.  ^  u  VT 


yyp£:  graphite  foam;  good  thermal  insulator;  high  reproducibility;  high  porosity; 
chemical  resistant;  high  permeability;  long  experience;  used  as  filters  and 

-A*  MM  M  *  *  »  •*»,» r  .  -  •*  .  •»  «*»  iirlw  • y %•  •<  _1  '  '*■'  *  '*•**■  *-•*** 

diffusers 

MFG;  calcined  petroleum  coke;  graphitized  over  2 5 00C;  .Aches  on  electric  furnace; 
machined;  1-20T  batch  size 


ANALYTICAL 

Ash 

-  ■—  J»»  --V 

;  T  \r-.  k  .  *4 

Av*  value 

*  .  ’•  •  «•-  -  *•  -  *• 

*«* 

i 

• 

Ot 

/v  ***. 

•  *  sJ  j 

PROPERTIES: 

Test  Specimen 
cr 

Method 

With  Grain  Against  Grain 

'i  ^  JJ/v  ’*  'V»‘  'A.  '• 

Av.  Vatu*  Md.  dav.(%)  Av.VWue  SUL  <tov.(%) 

Typical  N  T.  Prop. 

1S00F  4009F 

■« 

Y.  Mod.  (10*psO 

(1) 

0.3 

0  -  •  -  ,  .  ' 

T.  Str.  (KPpcQ 

(2) 

.07 

*V, 

C.Str.  (10*ps0 

(3) 

0.5 

■  }?q  1  -it1*  yflji 

Flex.  Str.  (10*p*D 

(4) 

0.3 

■  4‘  'r.  l 

Density  (g/cc) 

(5) 

1.04 

•■V  r  * 

C.  Exp.  (10VQ 

Therm.  Cond. 

(6) 

2.0 

t  a  a 

E’V  )  .rriY-5f(7 

V"J'>  i 

(cat-cm/sae  cm**K) 

(7) 

00 

• 

■' 

S.  Res.  (lO^ohm  cm) 

%  Porosity 

Ave.  permeability 

(8)  33. 0 

48  .  u*  i  ^ ,  •  -  °  > .  >  *  y  /  v 

-  water  (at  70F,  5  pci)  1"  thk.  pit  -  30  gal /ft  /min 

vfi'  dot.tivA 

A _ 11 _ I  JL _ H  -  a  f  la  — 

‘  *.  ■  S' 

\ilia  h-  * ~  {  .  'A. 

ouppuer  5  Avauapniry 

■■■pnrnTjnHi 

SUPPLIER 


GRADES  SIZES  k  SHAPES  PRICE  RATE  or  CAP.  DEL 

.,rrt  i  -y\T  00*.  *01  efi.vi-f?.  :  %\1  -V  Tv::  aUiici.vsO  >H  abort  fc)  «e«tU 

Union  Carbide  Porous  Graphite  cyl  7rl/4M  jMd  $1- 10/lb  10-100  T/yr  1  mo 


45 


blk  9"x  14"x  14" 
pipe  1-3/4"  OD 


(1)  Sonic 

(2)  AS TM-C- 190-49 

(3)  ASTM-C-109-54T 

(4)  ASTM-G-78-49 

(5)  Wt/volume 

(6)  bar  5/16"  x  5/8"  x  6" 

(7)  cyl  1/2-1"  dia  x  6"  lg 

(8)  Volt/amps 


(H 

I  -D-i/.Tcr  A 

<£> 

1  O-MVEA 

it) 

7-0  -MX?.  A 

orstjrk>?\  tV/ 

<a) 

"l-iM  iv,:. 

e«fXxjr\3t£5'V 

(T) 

PIC 

OAO 


V 


GRAPHITE  PRODUCT  NO-260.. 

tW  TOuOO"  2T" 


Characterization 


l».v 


TYPE;  graphite  fo*m;  good  thermal  insulator;  high  reproducibility;  high  porosity;  chemical 

chemical  resistant;  high  permeability;  long  experience;  used  as  filters  and  diffusers 

Ij,y*  *  ;  t!',?n  <r  v”  ,,t  « 71  «1 .  f  r - ir1  ~  '  a  ■/ 


MFG:  calcined  petroleum  coke;,  graphitixed  over  2500C;  Ache  son  electric 
machined;  1-20T  batch  size 

?  !  S  '  3 


furnace; 

’.q  -.Of  :  i,v  n  * 

'i r;  -  i  vifi 


•3 


ANALYTICAL 

Av.  value 

Ash 
•  1-*  5% 

Ah,/, 

A'r  .  i  . 

PROPERTIES: 

Test  Spedmsn 

With  Grain  Agrinsf  Grain 

*  •  H 

or 

Method 

nl  fZ  Hi  -  ‘>i 

Av.  Valu«  8hLdtv^%)  Av.VMue  SM.dsv^%) 

Y.  Mod.  (KPpsO 

(1) 

0.3 

T.  Str  (ICPpsQ 

(2) 

0.2 

C,  Str.  (HPpsJ) 

(3) 

0.6 

Her  Str.  (10*pei) 

(4) 

0.4 

Density  (g/cc) 

C.  Exp.  (10VQ 
Therm.  Cond. 

(5) 

1.05 

(csHan/ssc  cm**K) 

(6) 

0.21 

S.  Res.  (KHohm  cm) 

%  Porosity 

(?) 

30.0 

48 

Ave  permeability 

-  water  (at  70#F,  5psi)  1"  thk  pit 

10  gal/ft2 3 4 5 6 7 /min 

v- 1-  jsv  *, 


_ 


Typical  H.T.  Prop. 

:5< 

1300F  4000F 


.bo.fVl  :V 
.T 
'.3 


.  *%% 

#  ■  »'"*  -vi 

(■x*  yttefssO 

2X1$ 

Zy'AKl}  ,;jx3  -J 

fn.i  :>&J)  4eR  3 

;V?-^ 

p  » 

■c  '  -•  At*  ttv-l  'A 

Supplier's  Availability 


- 


GRADES  SIZES  S  SHAPES 

jw  n  tab.  tym'i' /,  f-iiw 

Union  Carbide  Porous  Graphite  cyl  7-1/4" 

<  60  blk  9x  14x  14" 

pipe  1-3/4"  OD 

■  CIO  jqtq 


RATE  or  CAP. 


i  V- 


$l-10/lb  10-100  T/yr  1  mo 

•  .  i  -ri  cO  nc  tO 


(1)  Sonic 

(2)  ASTM-C- 190-49 

(3)  ASTM-C- 109-545 

(4)  ASTM-C-78-49 

(5)  Wt /volume 

(6)  cyl  1/2-1"  dia  x  6"  lg 

(7)  Volt/amps 


•ji/ioa  M 
v-  '.‘ei-o-bnyA  ;r-v 

7%'fr 

-A'-UJIA*  u) 

•v\Ti{  f,  <*) 

"0  X  ‘  f>V  X  M  fa). 

%j  ”cj  .  r‘b  h\>  iv) 

-Qivxfl\«r<Y  R) 


A 


GRAPHITE  PRODUCT  NOJ*L 

,oh  toikioar 


Characterization 


TYPE:  pyrolytic  graphite  foam;  good  thermal  insulator;  low  density;  highly  oriented; 
chemical  resistant;  used  for  insulation  ^ 


_ 


>  q ,:  ■<  %  ‘>;J%  to">  ‘ 

_ _ 


•u 


MEG:  gaseous  hydrocarbon;  graphitixed  above  2500C;  impregnated;  machined  and 
ground;  less  than  .100  lb  batch  sise  «*.Ov. 


u 


_ 


ANALYTICAL 


w  r-**  V**  a**- 


PROPERTIES: 

“H  k--%  r - 

Y.  Mod.  (lOW 
T.  Str.  (lO’peU 
C.  Str.  (l(PpsO 
Flex.  Str.  (lO’pei) 
Density  (g/cc) 

C.  Exp.  (10VQ 
Therm.  Oond. 
(cakin/iec  cm**K) 
S.  Res.  (104ohm  cm) 


Test 


IlfTth  AmIm 

mm  utmi 

Av.VWm  SkL  daw.(%) 


Ageinst  Grain 


0*'T 


•>*.»  V  *  A 


8U  <**(%) 


0.8  gm/cc 


Typical  H.T.  Prop. 

*  ,  ;  • 

190QP  eoeep 


h<  v  ,v 

Cu-'rtQi:.  Y?  T 

•v  *  a,  ^ 

'  v  ‘  t  .  •>« 

«egH>n 

rr\*or,  # 

,  -;>iO 

(>•  v*K.vn;5lttA> 

;,rc4  "*  ,  ,e6R  .3 


Supplier's  Availability 


SUPPLIER 


GRADES  SIZES  A  SHAPES 


PWCE 


RATE  or  GAP. 


!i'Y>rl  ft  :  a 

Space  Age  Matl's  Foamite  MD  pit 

chopped  and  blk  i  4 

form  and  molded  shapes 
(*P  to  18"  dia  ac  20"  lg) 


,  >:y  '.Ur; 

>$100/lb  <  10  T/yr  2-3  mo 


nm  t  "S 


:  x 


3K, 


'  ‘  -  I  S  y  aih  r?i  ■*>  t'-v) 


.jji-.oM  fouaosH  attmAJio 

GRAPHITE  PRODUCT  Mn  262 


jj  '  v.,  vi  ,r 

.-.t: -y.fr  mJV.- 

‘  ■  f ; 

I 


I 


-zb  '&ql  S CfrSI'lCfOf’fZltiGOt,  f  \>foy.h- i,vq;  f^T(  fm 


JLf  rt-X 


TYPE:  pyrolytic  graphite  foam;  good  thermal  insulator;  high  parity;  high  density;  lour 

friction;  low  porosity;  highly  printed;  chemical  resistant;  used  for  sulation 

_ Ka-u; .{.■**>;  y-.mcu.K  ■rDOO-lS  fefls&fcfyr  tiyti  arx)9«&3 


MFG:  gaseous  hydrocarbon;  graphitised  over  2500C;  impregnated;  machined  and 
^ground;  less  than  100  lb  batch  size.  _ Ji - - 


ANALYTICAL 


.  -T  H  icakii) 


iV‘ 


PROPERTIES: 


* 


Test  Specimen 

<  ft\T‘  >  »*  aUtf.V.v’* 

Method 


With  Grain 

»  vso  3V 


Agtinst  Grain 


Bt’-laV  vA 

Av.  VWim  SkL  dev.(%)  Av.  Value  tti  <Wv.(%) 


Typical  H.T.  Prop. 


Y.  Mod.  (10«p*9 
T.  Sir.  (10’psO 
C.  Str.  (lO’psO 
Flea.  Str.  (10*psi) 
Density  Cf/cc) 

C.  Exp.  <10«/*C) 
Therm.  Oond. 
(caPcm/sec  cm**K) 
S.  Res.  (MHohm  cm) 


tii  S  .0 


1.5-2. 1  gm/cc 


moral)  glow -.Y 

H'jj  .T 

its  3 

‘  ,'vq®C  f) 

vx\5$)  vj'mift 
(0'\**jQ,*qa  3 
t  :o3  .migrtT 
(,>!‘4'fn.T  :m\cra 
(f. soft  k 


L 


t 

' 


<3 


YiiKidstlnvA  3’i9^jaqu2 

.  Supplies  AvrilpblHiy 


SUPPLIER  GRADES  SIZES  &  SHAPES  P 


Mv'iAR£L 


R1U0S1K 


iir.r  T-  5  ■s  y  \T  0 1  >  dl\n») i  $  <  Jl% 

Space  Age  Matt's  Foamite  HD  plt  d  ?- •*  ^icpyrh  >$] 

*  ’"■!*  *  chopped  and  blk 

•  ‘  r  '^and  melded  shapes 

(up  to  18"  dia  x  20"  lg) 


PRICE  RATE  or  CAP.  DEL. 

ClM  f-iuriSiO^  a'i itTA  ii.‘ 


>$100/lb  <  10  T/yr  2-3  mo 


r  & 


SUPPLIERS'  INDEX 

>  T  \  /"  ’k  •  *  *  ‘  ^  ^  *  * 

Numbers  in  parentheses  show  graphite  product  number  associated  with 
supplier's  grade  which  precedes  it.  Suppliers  are  listed  alphabetically  and 
their  grades  are  in  either  alp&abetical  or  numerical  order.  A  dash  indicates 
no  supplier's  grade  designation. 


ATOMERGIC  CHEMETALS 

Pyrolytic  Graphite  (174),  Vitreous  Carbon  (252) _ 

CARBORUNDUM -(GRAPHITE  PRODUCTS  DIVISION) 

ER83  (1),  CGE(110,  KM,  162,  169),  CGR  (110,  161,  162,  169), 

Graph-I-Tite  "A"  (90),  Graph-I-Tite  "G"  (91),  Graph-I-Tite  "G90"  (111), 
Graph-I-Tite  "G92"  (112),  GS,(86),  GSP  (87),  GSX  (88),  GSXP  (89), 

GSCY-2  (186),  GSCY-5  (186),  GSCY-10  (186),  GSCY-30  (186), 

GSGC-2  (187),  GSGC-5  (187),  GSGC-10  (187),  GSGC-30  (187), 

GSCC-2  (194),  GSCC-8  (194).  GSGC-2  (195),  GSGC-8  (195),  Chopped 
fibers  (181) 

DURAMIC  PRODUCTS.  INC. 

D-555  (4),  D-657  (3),  D-775  (2),  D-857  (173) 

GENERAL  ELECTRIC  COMPANY  -  DE  TROIT 

4  '  «  j 

Processed  Graphite  (214),  Pyro  (175) 

GENERAL  ELECTRIC  -  SCHENECTADY  .  _  _ 

456  (236 h  L352  (246),  ME  11  (34),  ME  12  (215),  ME  14  (5),  ME  24  (247), 

ME  53  (219),  R310  (216),  R776  (217),  T117  (218),  T464  (248) 

GREAT  LAKES  CARBON  CORPORATION 

H205  (6),  H205-85  (7),  H249  (92),  HC  (113,  165,  166,  17ty,  HL  (114,  167), 
HL-8  (115),  HL-9(116),  HL-10  (lit),  HLM  (118,  119,  120),  HLM-50  (121), 
HLM-85  (122,  123,  124),  HPC  (125,  126),  HPL  (127),  HPL-8  (128), 

HPL-9  (129),  HPL-10  (130),  MHLM  (77),  MHLM-85  (78),  TL  (131), 

TPL  (132) 

...  .  '  .■  ,  ,  t  ■  •.  \  f  ( •  -  I 

Hirco 

-  I  t  ;p»'  1  >  •  i  ;  ■)  a  C  ? 

G-1550  (196),  GC  20-1  (188),  GF-1558  (205),  GFA-1/4  (182),  GFA-1/2  (182), 
GY2-1  (188),  GY7-1  (188),  Pyrocarb  (209) 
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MINNESOTA  MINING  Ic  MANUFACTURING  COMPANY 


"Pluton'lB  (197),  "Fluton"  D  (183),  "Frnton"  H  Roving  (184), 

,  "Pluton”  H-l  (198),  "Plutoa"  H-31  (189) 

OHIO  CARBON  COMPANY 

2BE  (63),  2D8D  (8),  2D9B  (9),  B1A  (10),  ME  (11),  W97  (12) 

POCO  CARBON  COMPANY 

AXF  (13),  AXM  (14),  AXZ  (15) 

PURE  CARBON  COMPANY 

56HT  (219),  DS-13  (16),  FC-13  (212),  G-l  (210),  G-9  (17),  G-19  (249), 
G-32  (211),  G-88-C  (18),  GC-95  (213),  L55  (19).  L56  (20),  M-30  (250), 
P-03  (23),  P*3W  (22),  P-9  (21),  P-9N  (220),  P-11  (221),  P-5?L(222), 
P-692  (223),  S-50  (251),  SK-45  (224) 

RAYTHEON  MANUFACTURING  COMPANY 

Pyrolytic  Graphite  (176) 

SPACE  AGE  MATERIALS 

100  (177),  101A  (177),  110  (177),  Foamite  LD  (257),  Foamite  MD  (261), 
Foamite  HD  (262) 

SPEER  CARBON  COMPANY 

0-15  (93).  9RL  (24)  39RL,  (25).  250  (94),  350  (26),  357  (27),  521  ?.B), 
580  (98),  581  (95),  610(29),  614  {30),  619  (31),  621  (32),  661  (225), 

669  (226),  672  (227),  673  (228),  700  (30,  133.,  134,  135,  163,  164), 

702  (33).  711GL  (96),  780GL  (96),  873RL  (136),  973S  (137),  875S  (138), 
886RL.  (97),  886S  (98),  886W  (99),  890RL  (100),  890S  (101),  890W  (102), 
896G  (139).  900  (103,  140,  141,  142),  990  (28),  3499  (34),  3499S  (35), 
4007  (36),  4110  (38),  4029  (37),  5473  (229),  7110  (39),  7<79  (143), 

7716  (40),  8811  (104),  8645  (41),  8882  (44),  8826  (44),  9134  (43), 

9135  (42),  9139  (42),  9326  (45),  9372  (46),  9420  (47),  9429  (48), 

9457  (49),  E-3  (50),  E-22  (51),  E-23  (52),  E-24  (52),  E-25  (53), 

E-27  (52),  E-28  (37),  E-34  (37),  E-35  (37),  E-37  (54),  E-38  (53), 

E-41  (57),  E-43  (52),  E-44  (53),  E-45  (57),  E-46  (55),  E-48  (56), 

E-50  (57),  E-51  (58),  E-57  (49),  EH  (59),  H  (60),  KK-8  (61),  KK-10 

(61),  KK-12  (62),  SX-4  (144),  SX-5  (145) 


814 
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STACKPOLE  CARBON  COMPANY 


51  (230),  304  (231),  331  (65),  378  (232),  417  (253),  423  (233), 

605  (234),  741  (235),  774  (236),  2000  (66),  2020  (67),  6056  (105), 
HB1-4  (146),  HBX  (147),  K1  (106),  LI  (63),  L31  (64),  SG211  (237), 
SK217B  (238),  SK314  (239),  X845S  (240) 

SUPER  -  TEMP  CORPORATION 

Pyrolytic  Graphite  (178),  Reinforced  Pyrolytic  Graphite  (179), 
Pyrolytic  Boron  Nitride  (254) 

UNION  CARBIDE  CORPORATION 


AGLR  (149,  152),  AGLX  (150,  151),  AGOT  (148),  AGR  (149,  152, 
168),  AGSR  (107,  149,  152.  168),  AGSX  (109,  150,  151),  AGX 
(150,  151),  ATJ  (68),  ATJS(69),  ATL  (79,  153),  AUC  (108,  154, 
155),  CCH  (1»‘>0),  CCP-72  (72),  CCT  (70),  CDG  (80,  81),  CDJ-83 
(72),  CFW  (82),  CFZ  (83),  CGC  (255),  CGD  (256),  CGW  (71), 

CMB  (73),  CS  (156,  157),  JTA  (241),  PT-0178  (242),  PTA  (243), 
PTB  (244),  RVA  (84),  RVC  (85),  RVD  (74),  TSX  (158),  VCK  (199), 
VCL  (200),  VYB  70-1/2  (191),  VYB  105-1/5  (190),  WCA  (201), 

WCG  (202),  WCJ  (203),  WCL  (204),  WDF  (206),  WFA  (185),  WYB 
125-1/5  (193),  YBF  (159),  ZTA  (172),  ZTB  (171),  Grafoil  Tape 
(207),  Grafoil  Laminate  (208),  Karbate  No.  22  (245),  Porous  Graph 
ite  ?5  (258),  Porous  Graphite  45  (259),  Porous  Graphite  60  (260), 
Pyrolytic  (180),  Thorne  1  25  WYD  115-1/2  (192) 

U.  S.  GRAPHITE  COMPANY 


2  (75) 

VITREOUS  CARBON  CORPORATION  OF  AMERICA 


1  (76) 


SHAPE  AND  SIZE  INDEX 

.1  jt  '*j>  ^ 

Eighteen  categories  of  shapes  and  sixes  are  indicated 
below.  If  a  graphite  product  is  supplied  within  a  given 
form  and  sise  range,  its  number  is  shown. 


C  Y  LINDE  R  -  -  Solid  Stock  and  Spheres,  1/8"  -  3”  Diameter 


5,  8-24,  34-35,  44,  63,  70,  72,  74-76,  83,  84,  86-91.  93,  94,  96- 
104,  106-109,  111-112,  114-118,  121,  122,  125-133,  136,  143,  144, 
146,  147,  149-150,  154-157.  178,  209-213,  215-224,  230,  232-234, 
236,  237,  240,  241,  247,  249-251,  253,  254 


CYLINDER  -  -  Solid  Stock  and  Spheres.  3"  -  45”  Diameter 


5-24,  34.  35,38,  39,44.  63,  68,  69,  71,  72,  74-79,  82-85,  87v  89- 
94,  96,  98,  100-104,  110-117,  119-121,  123,  124,  126-139,  143, 
144,  146,  147,  149-155,  157,  161-172,  178,  209-213,  215-224,  232- 
234,  236  241,  242,  244,  247,  249-251,  258-260 

CYLINDER-  -  Solid  Stock  and  Spheres,  Greater  Than  45"  Diameter 

77-79,  82,  169,  170 

BLOCK- -Rectilinear,  Solid  Stock,  Up  to  24“  Wide,  6"  -  24"  Thick 


2-23,  25-34,  36-40,  44-69,  71,  73,  75,  79.  94,  104,  105,  107,  114- 
119,  122,  123,  126-132,  144-148,  150,  151,  157-159,  173,  179,  210- 
213,  215-229,  231-240,  249-251,  253,  255,  256,  258-260 

BLOCK-  -  Rectilinear,  Solid  Stock,  Up  to  24"  Wide,  6"  -  24"  Thick 

3,  6,  7.  64,  67-69,  71,  79,  120,  124,  126,  139,  148,  151,  152, 
157-159,  168,  235 


LARGE  B  LOC  K-  -  Rectilinear,  Solid  Stock,  More  Than  1”  Thick, 
24"  -  48"  Wide 


67,  79,  120,  121 


LARGE  BLOCK-  -  Rectilinear,  Solid  Stock,  More  Than  1"  Thick, 
More  Than  48"  Wide 


67,  79,  168 

ROD-  -  10  mils  -  1/16"  Diameter 

16-23,  63,  146,  147,  210-213,  215-224,  232-234,  236,  237,  240, 
249-251,  253 
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ROD-  -  1/16”  -  1/8"  Diameter 

5,  16-23,  34,  210-213,  215-224,  232-234,  236,  237,  240,  249-251, 
253 

PLATE- - Less  Hum  1/16"  Prick 

8-12,  16-23,  63,  146,  1C7,  J75,  177,  178,  180,  210-214,  219- 
224,  232-234,  236,  237,  240,  253 

PLATE-- 1/16”  -  1/4”  Hack 

8-23,  34,  146,  147,  175,  177,  178,  180,  208,  210-214,  232-234, 

236,  237,  240,  249-251 

PLATE- -1/4”  -  1”  Thick 

•  ’  s 

S-23,  34,  63,  76,  80,  81,  109,  146,  147,  149,  150,  175,  177- 
180,  208,  210-214,  230,  232-234,  236,  237,  249-251,  253 

PIPE  tc  TUBE  -  -  (Ratio  of  Length  to  Diameter  at  Least  3:1),  Less  Hum 
_ 1/2”  O.  D. _ 


8-12,  16-23,  63,  88-91,  175,  180,  210-213,  219-224,  232-234,  236, 
237,  249-251 

PIPE  fc  TUBE  --(Ratio  of  Length  to  Diameter  at  Least  3:1),  1/2"- 
10"  O.  D. 


8-12,  16-23,  63,  88-91,  95,  112,  175,  180,  210-214,  219-224, 
230,  232-234,  236,  237,  240,  245,  249-251,  253,  258-260 


PIPE  A  TUBE  -  -  (Ratio  of  Length  to  Diameter  at  Least  3:1),  Greater 
Than  10”  O.  D. 


■  IIS  I 


?*S- 


175 


FLEXIBLE  GRAPHITE 
175,  194-207 


AS 


.P'v. 


riv j  r  o  rc 


t  \ 


AJ 


SHORT  FIBERS- -Less  H*n  1”  Los* 

•  r8  *8  -  ?  ■  jd/  <  f 

/  181-123,  185)  ,241  ,X?A 

.r:-  .2-4  pSS  4i  S  4*'.',  I  »S  ,US  TtOS  , :  r  *  Cf, 

yarn* 


186-193 


Si', 
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UNIQUE  CHARACTERISTICS  INDEX 


Unique  characteristic*  are  listed  alphabetically 
followed  by  graphite  product  numbers. 

ABRASION  RESISTANT 

-  1  f 

13„  19,  20,  26,  38-43,  46,  47,  59.  72,  76,  93,  104,  177,  188,  229 
ALLOYED 

253-256 

CHEMICAL  RESISTANT 

13,  16,  41,  46,  76,  88,  89-91,  104,  134,  140,  142,  177,  178,  180, 
181,  182,  107,  188,  194,  196,  205,  207-209,  213,  214,  231,  239, 
245,  252,  254,  257-262 

COEFFICIENT  OF  THERMAL  EXPANSION-LOW 

2,  16-20,  22.  23.  76,  92,  96,  97,  99,  101,  133,  135-137,  163,  164, 
175,  176,  178,  180,  207,  208,  211,  213,  219,  223,  254 

COMPOSITE 


209-251 

COST-LOW 

3,  6,  7,  26,  62,  68,  77-81,  86-89,  94-107,  109,  113-143,  146- 
159,  163-168,  170 

DENSITY-HIGH 

l,  7.  45,  62,  69.  71.  74,  82-84,  90-92,  111,  112,  171-180,  210, 
213,  220-229,  231,  236-241,  245,  249-251,  254 

DENSITY-?-  OW 

40,  205-208,  212,  243,  244,  257,  261 
ELECTRICAL  CONDUCTIVITY-GOOD 

.1  2  •  _i  T  /  • 

J.  16-23,  61,  76-78,  88,  89,  91,  92,  101,  103,  Ill-lie,  120,  122- 
135,  137,  138,  140-142,  146,  147,  163-167,  170,  175-178,  180,  188, 
189,  196.  207,  208,  211,  213,  214,  223,  225,  227,  228,  236,  237, 
240,  252 


31< 

if 


Mfc-a 


ELECTRICAL  RESIS  TANCE  -  HIGH 


MHO.<iJOSL 

^  ■ 


13-15,  27,  28,  31-33,  37,  47-49,  51-58,  60,  176,  179,  180,  207, 
208,  212,  254 


^orr-rav  v;* 


n  r  )■  V* .o 


EXPERIENCE -LONG 


i  V 


17,  19-26,  29,  3J-44,  46-48,  50-54,  57,  59,  60,  63-65,  68,  70, 
79-81,  84,  93-104,  106-109,  113-117,  121,  126-136,  139,  141, 
142,  146-160,  163-168,  170,  199,  211,  219,  221,  223-240,  245, 


253,  258-260 
EXTRUDED 
86-170 
FIBROUS 


181*193 

Sty;,  [■: 

FLEXIBLE 


194-208 

FOAMED 

257-262 

•  ,£am  ,W  .it'  ,:.s 

FRICTION-LOW 


r 


>  > 


.«f  - 


'  ’  '  ,  V‘ 

0  £  ,  u « 
'  0,'.;  .  :<i 


(■ 


Vj 


I  > 


f  'I 


•3  c; 


'S 


i . .\u 


16-23,  30,  39,  41,  46.  <9,  59.  76,  93,  706,  178,  193,  211,  219, 
223,  229,  233-235,  238,  253,  262 


HARDNESS  -LOW  ,<  ^  j. 

r  „JE!  r ; 

17.  59,  178,  21 1>  257  '  ,  n  r  V  ?  k 


HARDNESS-HIGH 


XOX'l  -  T  I.- 


n  * 


6,  7,  12,  26,  41,  47,  94,  222,  223 


,0V  ,KK  X*S  ri> 


HIGH  TEMPERATURE  OXIDATION- RESIS TANT 


US 


16,  19,  20,  22-25,  38,  39,  69,  96,  97,  100,  102,  135,  136,  163, 
182,  188,  205,  213,  219,  235,  241,  252,  254 

i'U  ,Q£i  -f-V  ) 

HOT  WORKED 


171-173,  241 


319 


ISOTROPIC 


r 


13,  85 

LOW  IN  GAS  EVOLUTION 
73 

4  * 

MOLDED 


l-85f  217,  220,  225-230,  233,  234,  239,  253 

NUCLEAR  PROPERTIES  - GOOD 

16,  76,  89,  91,  96,  97,  100,  111,  112,  136,  142,  148,  158,  175- 
180,  207,  208,  214,  252 

ORIENTED 


142,  171,  172,  176,  177,  180,  207,  208,  214,  254,  257,  261,  262 
PERMEABILITY-CONTROLLED  HIGH 
258-260 


POROSITY-LOW 

5,  13,  16,  21-23,  41,  46,  62,  69,  71,  76,  82,  83,  90,  91.  103,  104, 
132,  134,  140-142,  171-174,  176-278,  180,  188,  196,  207-209,  212- 
214,  219,  222,  223,  229,  238,  245,  252,  254,  262 

.  ■  •’  1  >01  *  . 

PRODUCTION- HIGH  v 

• 

34,  35,  40,  42-44,  63-65,  68,  79,  95  ,  96,  98,  100-103,  105-107, 
113-117,  125-131,  133-135,  140-142,  144,  146,  147,  149-153, 

156,  157,  163-168,  170,  196,  229-240,  245,  253 


PURITY-HIGH 


4,  16,  24,  25,  70,  76,  87,  89.  91,  96,  97,  99,  100,  102,  108,  111, 
112,  114-117,  127-132,  134,  136,  142,  148,  154,  158,  160,  167,176- 
182,  187,  188,  196,-205,  207-209,  214,252,  254,  257,  262 


PYROLYTIC 


J.I  ,'>'U  \ 


•»v 


*  ?  .e* 


174-180,  252,  257,  261,  262 


i1  v-f  C 


I 


io 


320 


REPRODUCIBILITY-HIGH 


"7v;n 


13,  14,  16-25,  29,  31,  34-37,  39,  40,  42-44,  46-53,  55-69,  71, 
74,  76-78,  82-85,  88-91,  94,  105,  106,  ill,  112,  114-117,  119- 

124,  127-132,  139,  143,  144,  147,  167,  171,  172,  177,  178,  181, 

186-188,  194,  196,  201,  205,  207,  208,  211,  213,  214,  219,  223- 

225,  227-229,  231,  232,  235,  238,  239,  258-260 

RESIN  REINFORCEMENT 


190,  191,  193,  196 

■SijjJ'OO, 

SIZES-LARGE 

“  *■  t  ,  i  , 

67,  74,  76,  77,  79,  82-84,  107,  117,  149,  152-155,  167,  168,  245 

1  .  .  t 

SIZES  -SMALL 

__  f  * 

13-15,  41,  105-108,  149,  152-155,  167,  168,  245 

■* 

i 

"■ k  -  ►  r 

STRENGTH-HIGH 

1,  6,  7,  12-14,  16,  18-23,  25,  26,  29,  31,  34,  35,  41-48,  53,  60, 

62,  68-74,  83,  84,  90-92,  94,  96-102,  104,  111,  112,  132,  136, 

137,  144,  145,  171,  17?,  175-180,  186.  188,  194.  196,  205  ,  209, 

211,  213,  214,  219,  221,  223,  224,  231,  239,  241,  254 

THERMAL  CONDUCTIVITY-GOOD 


1,  16-23,  76,  88.  92,  101,  106,  111,  112,  119,  133,  146,  147,  164, 
171,  172,  174-178,  180,  182,  188,  196,  207-209,  213,  223,  236,  237, 
240,  252.  254  .  S8  -  c* 


.it , 


<  u  < 


ix 


THERMAL  INSULATION- GOOD 

40,  175-177,  179,  180,' 206-208,  223,  254,  257-262 
THERMAL  SHOCK  RESISTANT 


Ac  r  ( 

168 


!V 


<>r 


~  - 1 


l  i 


V* 


,.( .1 


P.rff  Al: _  *L.LLJ 

*r'.  ,I*>  ,0* 


,!  , 


a  a 


>ut AO 


,7?£ 


p  t  w  r  ( i  ^  s ' v  s  t  4 

Elements,  compounds,  and  raw  materials  making  up 
the  graphite  body  are  listed  alphabetically,  followed 


COMPOSITION  INDEX 
_ _ Lj.  k 


*  i  o  >  q  a  ^ 


w 

by  gi^phlte  product  number.. 


1  ''\' 


BARIUM  FLUORIDE 
230 

\ 

BORON 


.U ' 


217,  230,  233,  234,  248,  253,  255,  256 
COAL  TAR  PITCH 

5,  8-12,  16,  18-26,  34-36,  38-46,  59,  60,  64-71,  74,  77-80, 
82-91,  94-104,  106,  108,  109,  110,  113-148,  150,  151,  153- 
167,  170-172,  197,  212,  215,  217,  218,  220-22i,  230-235, 
239,  242-245,  247-249,  253,  255,  256 


COPPER 

222,  226-228,  236,  240,  249,  250 

,  « 
FIBER.  SYNTHETIC 

179 

FIBER.  CELLULOSE 

179,  181,  182,  185-188,  190-196,  199-206,  242-244 
GRAPHITE.  ARTIFICIAL 

5,  10.  16,  27,  31,  32,  46,  9i,  94,  214,  215,  223,  234 
GRAPHITE.  NATURAL 

5,  11,  12,  17-23,  30,  33,  72,  75,  210-213,  216,  221-229,  236-238, 
240,  249,  250,  251 

HYDROCARBON.  GASEOUS 

* 

90,  91,  175-180,  209,  214,  257,  261,  262 
INORGANIC  SALT 

322 


5,  213,  219,  220,  254 


— 

V  TV 


IF  ON 

222 

LAMP  BLACK 


l*$L 


J  1 


5,  9,  18-20,  28,  37,  47-49,  52-58,  64,  72,  73,  219,  233-235, 
246,  248,  253 


LEAD 

222,  229 
METAL 


M'iu A  ■  ‘  V 


5,  11,  221,  249 
MOLYBDENUM 
217,  234 

MOLYBDENUM  DISULFIDE 
217,  233,  247,  248 
NITROGEN 

183,  189,  197 

PETROLEUM  COKE  (Calcined) 

1,  5,  9,  12,  16,  24-26,  34-36,  38-45,  50,  51,  59-63,  65-71,  73, 

74,  77-91,  95-104,  106,  107-172,  215,  218,  220,  230-233,  239,  241, 
245-248,  253,  255-260 

PETROLEUM  PITCH 

5,  63 

PHOSPHORUS 

197 


RESIN 


5,  17,  76,  90,  91,  209-211,  216-218,  223,  231,  233,  236-240,  250,  251 
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SILICON 

222,  241 
SILVER 

224,  237*  2$  l 
vanadium 
217 


?tb r.QNIU M  PIBORIDE, 
241 
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PROPERTY  INDEX 

"*«• '  -  *  r*---. -  -  •  •>  r  •  i  :r  "  •  -  u  i 

f  t  •' “  /• ) 

listing  of  properties  is  grouped  in  accordance  with 
mechanical  properties,  physical  properties,  elec¬ 
trical  properties,  and  chemical  properties. 

Graphite  product  numbers  are  identified  with  each 
property  category  as  indicated  by  a  range  under 
each  property.  Following  each  property  category, 
the  graphite  product  numbers  are  shown. 

YOUNG'S  MODULUS  -  -  at  Room  Temperature,  WITH  the  Grrin 
_ (Av.  10  psi) 

Less  than  1:  15,  19,  22,  24,  33,  35,  80,  81,  135,  163,  167,  168,  170, 
207,  258,  260 

1  to  2:  2-4,  6,  7,  13,  14,  16,  17,  20,  21,  23,  25,  34,  36,  40,  42, 

47,  48,  59,  60,  64-71,  73,  77,  78,  82-92,  96-100,  102,  106-109, 
111-121,  123-133,  136-138,  141,  142,  144,  146-160,  164-166, 
175,  210,  211,  215,  219,  221,  223,  235,  239,  242,  255,  256 

2  to  5:  5,  61,  72,  74,  75,  76,  103,  122,  171-173,  176-178,180,  209, 

218,  222,  229-232,  238,  245,  250,  254 
5  to  10:  None 
10  to  20:  None 
Over  50:  243 

YOUNG'S  MODULUS-  - at  Room  Temperature,  AGAINST  the  Grain 
(Av.  10^  psi) _ _ _ 

Less  than  1:  15,  86-89,  106,  109,  111,  112,  146,  147,  149,  150,  152, 
154,  160,  166-168,  170-172,  255,  256 
lto  2:  2-4,  6,  7,  13,  14,  24,  35,  42-44,  64,  65,  67-71,  74,  77,  78, 

82-85,  90-92,  103,  113-133,  136-138,  141,  142,  144,  148,  151, 
153,  155,  157-159,  165,  173,  230-232,  235,  239,  242 
2  to  5:  72,  175,  177,  180,  238 
5  to  10:  5 
10  to  50:  243 
Over  50:  None 


_ _ _ OL. _ _ _ _ 


_ 


IIZ.U  i  V  -  ill  riC  , 

TENSILE  STRENGTH  -  -Inf  Room  Temperature,  WITH  the  Grain 
(Av.  lO^  pai) 

Less  than  1:  40,  SO,  81,  110,  113-117,  121,  131,  139.  152,  161,  162, 
165-170,  255,  256,  258-260 

1  to  2:  2,  4,  24-26,  34-36,  38,  59,  61,  77-79,  82,  87,  89,  100-103, 

107,  109,  HO,  118-120,  125-130,  132-134,  136-138,  *41,  142, 
144,  148-151,  153-160,  175,  179,  207 

2  to  5:  3,  6,  7,  16,  20,  22,  23,  41-44,  46-48,  60,  68-70,  74,  75, 

83-86,  88-92,  94,  96-99,  111,  112,  122-124,  135,  145,  172,  173, 
209,  210,  219,  229,  244 
5  to  10:  13,  14,  21,  72,  167,  213,  221-223 
10  to  30:  176-178,  180 
Over  30:  None 


TENSILE  STRENGTH- -at  Room  Temperature,  AGAINST  the  Grain 
_ (Av.  103  psi) _ _ 

Less  than  1:  113-117,  120,  121,  131,  139,  149,  152,  154,  160,  165-168, 
170,  177-179,  255,  256 

1  to  2:  2,  4,  24-26,  34,  35,  38,  44,  77-79,  82,  85-89,  96,  98,  100, 

103,  111,  112,  118,  119,  122-130,  132,  133,  136-138,  141,  142, 
144,  145,  148,  150,  151,  153,  155,  157-159,  172,  180,  244 

2  to  5:  3,  6,  7,  42,  43,  68-70,  74,  83,  84,  90-92,  163,  173 
5  to  10:  44,  72 

10  to  30:  175,  209 
Over  30:  None 


COMPRESSIVE  STRENGTH- -at  Room  Temperature,  WITH  the  Grain 
(Av.  lO^  psi) 

Less  than  2:  101,  162,  166,  168,  239,  258-260 

2  to  5:  41.  87,  89,  106,  110,  113,  115-117,  120,  121,  127-132,  135,  139, 
147,  149,  152,  154,  155,  160,  161,  163,  165,  167,  169,  170,  243, 
255,  256 

5  to  10:  2-4,  6,  7,  9,  15,  24-26,  34-36,  38,  40,  42-44,  47,  59,  61,  68,  70, 
77-79,  82-84.  86,  88,  89,  92,  96-100,  102,  103,  111,  112,  114, 

118,  119,  122-126,  133,  134,  136-138,  141,  142,  J44-146,  148, 

150,  151,  153,  157-159,  171,  172,  210,  245 

10  to  50:  12-14,  16,  20-23,  46,  48,  60,  64-67,  69,  71,  72,  74,  75,  85, 

90,  91,  94,  173,  177-180,  213,  219,  221-223,  229-232,  235,  238 

Over  50:  76,  175,  176 


COMPRESSIVE  STRENGTH- -at  Room  Temperature,  AGAINST 
_ the  Grain  (Av.  10^  pai)  _ 

Less  than  2:  166,  171,  172 

2  to  5:  70,  87,  89,  106,  113-117,  120,  121,  125-132,  139,  146,  147,  149, 
152-155,  160,  163,  165,  167,  168,  170,  179,  243,  255,  256 
5  to  10:  2,  4,  6,  24,  25,  34-36,  38,  40,  42-44,  59,  61.  68,  70,  77-79, 

82,  84,  86,  88,  89,  92,  96-100,  102,  103,  111, *112,  118,  119, 

122,  124,  133,  136-138,  141,  142,  144,  145,  148,  150,  151, 
157-159 

10  to  50:  3,  7,  26,  47,  48,  60,  64-67,  69,  71,  72,  74,  83,  85,  90,  91, 

94,  96,  98,  173,  175,176,  179,  180,  231,  232,  235,  238,  239 
Over  50:  177,  178 


FLEXURAL  STRENGTH -  -at  Room  Temperature,  WITH  the  Grain 
_ (Av.  10^  psi) 

Less  than  1:  162,  165,  166,  168,  169,  179,  258-260 

1  to  5:  1-4,  6-8,  10,  11,  17-19,  24-28,  30,  33-38,  40,  42-44,47.  49-52, 
54-61,  63,  67,  68,  70,  71,  74,  77-85,  92-103,  105-110,  113- 
134,  136-139,  141-161,  164,  167,  170,  175,  179,  212,  217,  225- 
228,  230,  233,  234,  236,  241-243,  245,  $47-251,  253>  255,  256 
5  to  10:  5,  9,  12-16,  20-23.  29.  31,  32,  39,  41,  45,  46,  48.  53,  62.  64- 

66,  69,  72,  73,  75.  94,  104,  135,  167,  171-173,  210,  211,  215, 

216,  218,  219,  224,  229,  232,  235,  237-240 

10  to  20:  76,  178-180,  213,  220-222,  231,  254 
Over  20:  140,  178 

FLEXURAL  STRENGTH-  - at  Room  Temperature,  AGAINST  the  Grain 
_ (Av.  103  psi) _ ‘ _ 

Less  than  1:  107,  165-168,  170,  243 

1  lo  5:  2-4,  6,  7,  24-26,  34-36,  38,  40,  42-44,  47,  48,  59,  60,  64,  67, 

69-71,  74,  77-79,  82-85,  92,  94,  96,  98,  100-103,  109,  113-122, 

124-133,  136-139,  141,  142,  144-158,  172,  179,  242,  255,  256 
5  to  10:  5,  13,  65,  66,  68,  72,  163,  173,  232,  235,  239,  241 
10  to  20:  16,  180,  211,  231,  244 
Over  20:  175 
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DENSITY- -at  Room  Temperature,  tAv.  g/cc) 


Less  than  1.50:  17,  28,  33,  37,  40,  56,  76,  80,  81,  179,  212,  243,  244, 

252,  257-261 

1.50  to  1.65:  3,  4,  8-10,  15,  18  -20,  22,  26,  28,  35,  37,  48,  49,  51,  52,  54. 
57-59,  63,  64,  86,  87,  89,  93  ,  95,  106,  107,  110,  113-117,  121, 

134,  135,  139,  143,  147,  149,  152,  161-170,  182,  188,  196,  209, 

215,  242,  253,  255,  256,  262 

1.65  to  1.80:  2,  5,  6,  12,  14,  16,  21,  23-25,  27,  30-32,  34-36,  38,  39, 

41-44,  46,  47,  50,  52,  53,  55,  60,  61,  65-68,  70-73,  75,  77,  79, 

88,  89,  94.  96-103,  105,  108,  109,  118-120,  125-133,  136-138, 

140-142,  144-146,  148,  150,  151,  153-160,  211,  216-219,  230, 

232-235,  247,  248 

1.80  to  2. 00:  1,  7,  13,  29,  30,  45,  62,  69,  74,  78.  82-85,  90-92,  104, 

111,  112,  122-124,  171-173,  179,  210,  220,  223,  231,  238,  239, 

245,  249 

2.00  to  2.20:  175-180.  254 

Over  2. 20:  11,  213,  221,  222,  224-229,  236,  237,  240,  241,  250,  251 

COEFFICIENT  OF  THERMAL  EX  PANSION -- at  Room  Temperature 

_ WITH  the  Grain  (Av.  10-6/*C) _ 

Less  than  2:  30,  33,  69,  72.  74,  83,  84,  96.  98,  100-102,  107-109,  113-120, 
123,  124,  127-131,  143,  149-152,  154-156,  160,  163,  165-168,  171, 

172,  176,  178,  207,  211,  238,  239,  242,  243,  254,  255,  256 

2  to  10:  2-6,  13-16,  24-27,  34-38,  40-48,  51-54,  56-61,  64-68,  70,  71,  73, 
76-79,  82,  85,  92-94,  97-99,  103,  121,  122,  125,  126,  132-139,  141, 
142,  144-148,  153,  157-159,  164,  170,  173,  177,  180,  210,  213.  215, 
218-223,  226,  231,  232,  235,  241,  244,  250,  258,  259 

10  to  20:  175 

Over  20;  7 

COEFFICIENT  OF  THERMAL  EXPANSION  - -  at  Room  Temperature, 

_ AGAINST  the  Grain  (Av.  10-6/*C) _ _ 


Less  than  2:  76,  106,  168,  173,  175 

2  to  10:  2-4,  6,  21-27,  30,  34-38,  40,  42-45,  47,  <8,  51-53,  59-61,  65- 
72,  74,  77-85,  92-94,  96-103,  108,  113-139,  141-148,  151- 
155,  157-160,  163-165,  167,  170-173,  241-244,  255,  256 
10  to  20:  177,  178 
Over  20:  7,  176,  180,  254 
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THERMAL  CONDUCTIVITY- -at  Room  Temperature,  WITH  the 
Grain  (Av.  cal-cm/scc  em^  *K) 

Less  than  0.  1:  72,  76,  77,  175,  238,  243,  252 

0.1  to  0.5:  2-4,  6,  7,  13-15,  68,  70,  71.  73,  74,  78-80,  82-85,  92, 

107-109,  113-132,  148-160,  165-168,  170,  171,  173,  242,  254- 
256,  258-260 
0.5  to  1.0:  172,  177,  178 
Over  1. 0:  81,  176,  180,  208 

THERMAL  CONDUCTIVITY  - -at  Room  Tempertture,  AGAINST 
_  the  Grain  (Av.  cal -cm /sec  cm^  *K)  _ 

Less  than  0.1:  178,  243 

0.1  to  0.5:  2-4,  6,  7,  13-15,  68,  70-72,  74,  77-79,  82-85,  92,  107- 
109,  113-132,  148-160,  165-168,  170-173,  177,  242,  255,  256 
0. 5  to  1. 0:  175 
Over  1.0:  180,  207,  208,  254 

SPECIFIC  RESISTANCE- -at  Room  Temperature,  WITH  the  Grain 
_ (Av.  10-*  ohm  cm) _ _ 

Less  than  1:  63.  80,  178,  180,  183,  236,  237 

1  to  10:  11.  24,  25,  30,  34-36,  39,  43,  44,  50,  61.  62,  65,  66,  69,  77, 

78,  91,  92,  95,  97-100,  102,  103,  106-109,  111,  113-118,  120- 
134,  136-160,  163-168,  170-172,  176,  177,  208,  213,  222,  224- 
228,  230,  233,  234,  240,  241,  250,  251,  253,  255,  256 
10  to  50:  2-6,  8-10,  12-17,  20,  22,  23,  27,  29-31,  33,  16,  38,  42,  45, 
47-49,  51-55,  59.  60,  64,  67.  68,  70.  71.  74-76,  79-90,  93,  94, 

96  .  98.  101,  104,  105,  119,  135,  173,  215,  217-219,  221,  231, 

232,  235,  242,  243,  247-249,  258-260 
50  to  100:  18,  19,  21.  26.  28,  37,  40.  49,  52,  56-58,  210,  216,  220,  223 
100  to  2,  000:  211,  212,  244 
Over  2,  000:  32,  175 

SPECIFIC  RESISTANCE- -at  Room  Temperature,  AGAINST  the 
Grain  (Av.  10-*  ohm  cm) 

Less  than  1:  None 

1  to  10:  5,  70,  77,  78,  92,  120,  123,  124,  146-148,  155-157,  170,  175, 
241 

10  to  50:  2-4,  6,  61,  68.  69.  71,  74,  79,  82-91,  98  107,  109,  111-119, 

121,  122,  125-132,  149-154,  158-160,  163,  165-168,  171-173,  242, 
255,  256 

50  to  100:  243,  244 

100  to  2, 000:  177 

Over  2, 000:  176,  178,  180,  208 
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APPENDIX  I 


ORGANIZATIONS  AND  INDIVIDUALS  CONTACTED 

1  Aerojet-General  Nucleonics,  San  Ramon,  California;  W.  Titus, 

A.  V.  Levy 

2.  Atomergic  Chemetals  Company,  Carie  Place,  Long  Island,  N.  Y.  ; 

F.  E.  Gallard 

3.  Atomics  International,  North  American  Aviation,  Inc.  ,  Canoga  Park, 

California;  C.  M.  Ladd 

4.  Avco  Corporation,  Wilmington,  Massachusetts;  P.  J.  Cambourelis 

5.  Beryllium  Corporation,  Hazelton,  Pennsylvania;  N.  P.  Pinto 

6.  Carborundum  Company,  Graphite  Products  Division,  Sanborn,  N.  Y.  ; 

E.  H.  Wyche 

7.  Collier  Carbon  &  Chemical  Corporation,  Los  Angeles,  California; 

C.  B.  Scott 

8.  Duramic  Products,  Inc.  ,  Palisades  Park,  N.  J.  ;  N.  D.  Fern 

9.  Joseph  Dixon  Crucible  Co.  Div.  ,  Jersey  City,  N.  J.  ;  R.  C.  Brock 

10.  Douglas  Aircraft  Co.  ,  Inc.  ,  Santa  Monica,  California;  J.  M.  Tschirgi 

11.  Falls  Industries,  Inc.,  Solon,  Ohio;  J.  Reys 

12.  General  Astrometals  Corp.  ,  Yonkers,  N.  Y.  ;  Paul  H.  Smith 

13.  General  Dynamics /Astronautics,  San  Diego,  California;  J.  L.  Shoffnor 

14.  General  Dynamic s /Gene ral  Atomics,  San  Diego,  California;  R.  A.  Meyer 

15.  General  Electric  Company,  Metallurgical  Products  Department,  Detroit, 

Michigan;  T.  J.  Clark 

16.  General  Electric  Company,  Motor  &  Generator  Division,  Schenectady, 

New  York;  O.  C.  Rutledge 
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17.  *  Great  Lakes  Carbon  Corporation,  Niagara  Falls,  N.  Y.  ;  B.  L.  Bailey, 

A.  A.  Cline,  W.  R.  Benn,  R.  E.  Lindenmeyr  (N.  Y.  C.  ) 

18.  HITCO,  Gardena,  California;  R.  E.  Pack 

19.  Jet  Propulsion  Laboratories,  Pasadena,  California;  P.  B.  Fischback 

20.  Lockheed  Missiles  &r  Space  Co.  ,  Palo  Alto,  California;  J.  B.  Rittenhouse 

21.  LTV  Research  Center,  Ling-Temco-Vought,  Inc.,  V  ought  Aeronautics 

Division,  Dallas,  Texas;  M.  W.  Reed 

22.  Martin  Company,  Orlando,  Florida;  Ernst  M.  Goldstein 

23.  Metals  and  Ceramics  Division,  Oak  Ridge  National  Labcratories, 

Oak  Ridge,  Tennessee;  H.  Beutler 

24.  Minnesota  Mining  &  Manufacturing  Co. ,  St.  Paul,  Minnesota; 

C.  L.  Madden,  Jr. 

25.  Morganite,  Inc.  ,  Long  Island  City,  N.  Y.  ;  S.  A.  Rokaw 

26.  Ohio  Carbon  Company,  Cleveland,  Ohio;  D.  I.  Stoffel 

27.  *  Pure  Carbon  Company,  St.  Marys,  Pennsylvania;  R.  R.  Paxton, 

H.  T.  Hulbert 

28.  Raytheon  Manufacturing  Company,  Waltham,  Mass.  ;  Dr.  S.  I.  Blum 

29.  Rensselaer  Polytechnic  Institute,  Troy,  New  York;  R.  J.  Diefendorf 

30.  Reynolds  Metals  Company,  Sheffield^  Alabama;  V.  L.  Bullough, 

L.  O.  Doley 

31.  Space  Age  Materials  Corp.  ,  Woodside,  New  York;  M.  Turkat 

32.  *  Speer  Carbon  Company,  St.  Marys,  Pennsylvania;  E.  W.  Butler, 

I.  L.  Harvey,  R.  L.  Womer,  H.  Goochee,  L.  Simbeck 

33.  *  Stackpole  Carbon  Company,  St.  Marys,  Pennsylvania;  W.  E.  Clancy, 

P.  Smisko 

34.  Superior  Carbon  Products,  Inc.,  Cleveland,  Ohio;  F,  E.  Wrikeman 

*  Personally  Contacted 
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35.  Super-Temp  Corp. ,  Santa  Fe  Springs,  California;  R.  M  Williams 

36.  Ultra  Carbon  Company,  Bay  City,  Michigan;  G.  Sermon 

37.  *  Union  Carbide  Corp. ,  Carbon  Product*  revision,  New  York,  N.  Y. ; 

S.  Slooarik,  S.  Palmer 

38.  U.  S.  Graphite.  Saginaw,  Mic1  gan;  R.  Zemanek,  E.  Ruhl 

39.  Vitreous  Carbon  Corporation  of  America,  Beverly  Hills,  California; 

A.  E.  Stone 

40.  Westii  ghouse  Research  Laboratories,  Pittsburgh,  Pennsylvania; 

E.  A.  Gulbranson,  W.  M.  Hickam 


*  Personally  Contacted 


APPENDIX  II 


LIST  OF  SALES  OFFICES 


ATOMERGIC  CHEMETALS  COMPANY 

Division  of  Gallard-Schlesinger  Chemical  Manufacturing  Corp. 

584  Mineola  Ave.,  Carle  Place 

Long  Island,  N.  Y.  11514 

THE  CARBORUNDUM  COMPANY 

Graphite  Products  Division 

Sanborn,  N.  Y.  14 J  i2 

DURAMIC  PRODUCTS 

Kawecki  Chemical  Company 

Room  3200 

220  E.  42nd  St. 
New  York,  N.  Y. 

2590  East  Devon  Ave. 

Des  Plaines,  III.  60018 

10017 

1500  Service  Ave. 

West  Covina,  Calif.  91790 

GENERAL  ELECTRIC  COMPANY 

Mr.  Brian  Scott 

General  Electric  Company 

Metallurgical  Products  Department 

P.  O.  Box  237,  GPO 

Detroit,  Mich.  48232 

GENERAL  ELECTRIC  COMPANY 


Motor  and  Generator  Division 
One  River  Road 
Schenectady,  N.  Y.  12306 


840  S.  Canal  St. 

Chicago,  III.  6C680 

641  Lexington  Ave. 

New  York,  N.  Y.  10022 

212  N.  Vignes  St. 
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Unclassified 
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Glasser,  Julian 
Glasser,  William  J. 
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1967 
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046.  99 
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11.  KINNL  f MCNTARY  NOTES 

it  seoNsomws  mutant  activity 

Air  Force  Materials  Laboratory 
Wright-Fattcrsop  A FB*  Ohio  45433 

19-  AMTNACT 

This  directory  was  prepared  for  the  purpose  of  assisting  development,  appli¬ 
cation,  and  design  engineers  in  the  rapid  identification  of  graphite  materials 
and  sources  of  supply.  This  is  a  revision  and  updating  of  the  first  directory 
published  in  1953  and  it  is  expected  that  continuing  revision,  supplements,  or 
new  editions  will  be  needed. 

A  total  of  262  graphite  products,  available  from  19  suppliers  are  charac¬ 
terised  by  type,  manufacturing  methods,  analyses,  and  properties.  For  each  of 
these  products,  suppliers'  availability  on  grades ,  sizes  and  shapes,  price,  rate 
or  capacity  of  production,  and  delivery  times  are  shown.  An  indexing  system 
allows  for  the  convenient  finding  of  information  on  suppliers,  sizes  and  shapes, 
unique  characteristics,  compositions,  and  properties. 

FM*  abbUvtt  t>  subject  to  special  export  controls  and  each  transmittal  to 
foreign  governments  or  foreign  nationals  may  be  made  only  with  prior  approval  of 
KAAE,  Air  Force  Materials  Laboratory. 
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